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TEMPO 


Design ingenuity now 
makes possible above- 
average stereo quality for 
home and car at truly 
moderate cost. Tempo 
offers the features and 
good value for money that 
you’ve been waiting for! 


TEMPO 


“SLIMLINE” Dimensions 22” x 173" x 45” 


LOUD ~ Number of loudspeakers: 10 

(5 to each cabinet), Imped- 

SPEAKERS ance: 8 ohms. Output: 25 
watts. 


TEMPO 
BOOKSHELF 
SPEAKERS 


are also avail- 
able in two 
sizes: ‘MINI’, 
14” x 8” x 8” 
and ‘PEER- 
LESS’, 21” x 
11” x 9”. 


FOR THE CAR..TEMPO FULLY 
SOLID STATE 8-TRACK STEREO 


Measuring only 8" wide and 3” high the Tempo Car 
Stereo brings you superb stereo musical reproduc- 
tion without static or commercials. It's easy to in- 
stall, and tapes can be changed quickly and easily 
without rewinding. Specifications: WEIGHT: 6.6 Ibs. 
DIMENSIONS: 8” x 3” x 83". BATTERY: 12 volts 
D.C. Negative ground. POWER CONSUMPTION: 
1.5 amps at 12 volts. COMPLEMENT: 15 transistors. 
OUTPUT POWER: 4.5 watts (max) per channel. 
Specially designed speakers available as optional 
extra. 
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THE TEMPO TUNER-AMPLIFIER FULLY SOLID 
STATE, ILLUMINATED DIAL 


Specifications: RADIO: 540 Kcs to 1650 Kcs. OUTPUT: 8 ohms, 10 watts (max) 
per channel. 2 x 7 watts R.M.S. RESPONSE: 20-20,000 C.P.S. will accept either 
magnetic or ceramic pick-up. Headphone socket provided on front panel. Auxi- 
liary input for tape recorder or TV. 240 volt 50 cycle. Attractive walnut case. 


solid state 


| TEMPO SOLID STATE A.M. TUNER 
TO ADD QUALITY RADIO REPRODUCTION 
TO YOUR EXISTING HI-Fi SYSTEM 


Specifications: BANDWIDTH 10 Kcs. TUNING RANGE 525-1620 Kcs. COMPLE- 
MENT 2 diodes, 5 transistors. WHISTLE FILTER low pass to 5.5 Kcs. ANTENNA 
internal loop & ferrite rod. OPERATING VOLTAGE 240 volts A.C. OUTPUT 
variable, preset between, 200 & 750 MV. DIMENSIONS width: 113’’, depth: 63”, 
height: 43°’ (including feet). CONTROLS front on/off, tuning knob, rear output 
preset gain, whistle filter switch. FEATURES: removable one piece escutcheon 
and chassis, illuminated dial and pointer. Provision for external antenna-terminal. 


Enquire now about fine Tempo equipment and see how little it costs to have truly fine stereo quality in your home and car. 


-MAGNECORD SALES & SERVICE 


210 CLARENCE ST., SYDNEY. PHONE 29 1704 


Printed and published by Sungravure Pty. Limited, of Jones Street, Broadway, at Morley Avenue, Rosebery. 
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The Serviceman 


Some of the stories which have been related 
recently by “The Serviceman” don’t make 
pleasant reading and some may well feel that they 
are stories which might better have been sup- 
pressed. For our part, there was a strong temp- 
tation to do exactly that and to avoid “rocking 
the boat.” 

Service malpractice is not a new subject, of 
course, nor is it confined to the servicing of elec- 
tronic equipment. One hears it raised, from time 
to time, in connection with most repairable con- 
sumer products. If it seems more urgent in con- 
nection with radio and television receivers, it is 
probably because the average man in the street is less able to 
evaluate the relevant faults and corrective cine: pam he is in the 
case of his motor car or his hot water service \G 


Much has been said in the past.alto 
servicemen who are M which sok or 
ledge of the equipment whic 
while we would not see ers tude there is the saving 
feature that, with appl ieition ieee ‘experience, even the rawest 
“valve jockey” can ultimately become a proficient serviceman. 


The lamentable aspect of the recent stories is that they carry 
the stamp, not of ineptitude, but of calculated fraud. Here are 
professional servicemen, not content with earning a normal living, 
but bent on “taking down” anyone they possibly can. For such men 
the main effect of further experience will be to enable them better 
to pick the “suckers” and to render them even less sensitive to pos- 
sible pangs of conscience. 


What defence has the public against such operators? 


I suggest applying the same technique as one normally uses in 
other fields: Don’t put urgency ahead of discretion and don’t call in 
a serviceman because he happens to have the biggest advert in the 
local paper. Seek a recommendation. Check with the manufacturer 
or distributor of the brand or with a local retailer with whom you 
may have a contact. Ask your friends and neighbours about any 
radio or TV service they have had in recent months. Better three or 
four days without television than 30 or 40 dollars down the drain! 


dio ram television 
ve little |real know- 
ng to repair. However, 
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COVER PICTURE: A TAA _ ground engineer tulks with the 

captain of a Boeing 727 during preparation for take-off. The 

engineer must give the all-clear to start the engines and may help 

to guide the plane to the clear taxiway. Once the umbilical cord 

is disconnected, the pilot relies on radio for the remainder of the 
journey. (See story, page 8.) 
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INSTROL AMPLIFIER-TUNER MODEL ATI 


A custom-built precision instrument tastefully presented 

in a high-quality, craftsman-made cabinet, Designed in 

Australia to suit Australian conditions and made from 

readily available local materials. 18-20 watts R.MS. 

(Music power 36-40 watts). 
PRIC 


Without cabinet ee ee ee ee ee i) ee $133.50 
Extra for cabinet: 

Walnut or Maple .. .. .. .- oe ve «s $15.00 
Teak or matched special .. .. ...... .. $16.80 


HI-FI outfits ...to suit most homes 


Here are two popular combinations "Aa 
from our extensive range 


@® INSTROL-PLAYMASTER No. 106 AMP/TUNER 
and 

® DUAL 1010A HI-FI RECORD CHANGER 
(Both fitted in handsome table cabinet with hinged 
perspex cover) plus 

@ 2 INSTROL-PLAYMASTER “BOOKSHELF” 
SPEAKER SYSTEMS. All in Scandinavian oiled 
teak veneer finish (or Qld. maple/walnut if preferred) 
tested and fully operative. 


Se 


pas. 


TUNER. 
DUAL 1009SK RECORD 
CHANGER with SHURE or 
ADC Magnetic cartridge fitted 
hinged perspex cover. 
WHARFEDALE SUPER 8RS/ 
DD SPEAKERS fitted in INST- 
ROL 8” DP speaker enclosures 
to WHARFEDALE specifications. 
All in Scandinavian oiled teak 
veneer finish (Qld. maple/walnut - 
if preferred). Tested and fully 
operative. 

COMPLETE PRICE $400.00 


Yes, we carry a range of imported loudspeakers, players, amplifiers and tape recorders. 
Please state your requirements and we will gladly quote. All well-known brands stocked. 


@ INSTROL ® LABCRAFT —————— 
@ PLAYMASTER @ ALL BALANCE oy : 
® FISHER @ DUAL 
@ ROLAND @ ELAC 
@ GARRARD 

® TRIO 
© SANSUI © oON* 

@® BRENNELL 
@ WHARFEDALE ¢ wINICONICS 
® GOODMANS e AKAI 
® SHURE e TEMPO 
® A.D.C. @® LEAK 
@® DECCA ® QUAD 
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make your own 
cabinets and 


save $ $ $ 


A complete range of high quality Hi-Fi Cabinets. Tailored to 
suit the equipment of your choice, and most economical. In the 
Instrol range there are over 20 equipment and speaker cabinet 
designs, Each is available, built and polished or in Kit form to 
make yourself. A hammer, screwdriver, and a few hours of your 
time is all you require to make your own. All parts pre-cut, best 
quality materials, full instructions supplied—al] for little more 
than half the cost of ready made cabinets, It’s great fun too—but 
why not send or call for the free Instrol Cabinet Brochure? 
Profusely illustrated with full specifications and measurements, 


3 oe a ee Cay ht ee “4 
if ae 


Rigidly constructed using only best quality ven- 
eered panels in oiled Teak, Queensland Maple 
and Walnut, these Instrol Player/Changer Stands 
are widely accepted throughout the Hi-Fi Trade 
for most makes and models of players and 
changers. Size of player’s top is 154” wide by 
144”, and the inside depth is 3”. A neatly set-in 
protective base with rubber feet is included. 
For a small extra charge, we can supply the ee 
base ready cut for your player or changer. ; — 

High grade perspex covers, as illustrated are available either 
grey tinted or clear and in two sizes: 15” x 14” x 32” and 
15” x 14” x 53", The cover can be supplied fitted with stay- 


up type hinges if required. 


PLAYER STANDS 
Oiled Walnut or Queensland 
Maple .: «s+ «« «+ «+ $6.00 


Oiled Teak or matchi 
colour ........ -+ $9.6 


Extra for cutting to tem- 
Bae is) me Wa 


PERSPEX COVERS 
15in x 14in x 34in .. $9.00 
15in x 14in x S#in .. $10.50 


WHEN ORDERING PLEASE ADD REG. POSTAGE 
Ready hinged extra .. $1.50 
N.S.W.| QLD. VIC, TAS. | Quek eady hinged extra .. $ 


Player Stand | 70e {9S $20 PHONE, CALL OR POST COUPON 
Perspex Cover 95¢ $1.20 $1.60 FOR CATALOGUE REQUIRED. 


BROADWAY ELECTRONICS sicnimaenaiaraitamnne niin I 


MALE? PITY. LTD 


32 GLEBE PT. RD., GLEBE, N.S.W. 
Phone: 68-1171. 


(Only 100 yards from Broadway and 
open Saturday mornings.) 


PLEASE NOTE: Our Hi-Fi 
Store is at Glebe, and the 
Phone is 68-1171. This does 
not yet appear in the tele- 
phone directory. The spare 
parts, test equipment, kit sales, 
etc., are still at the original 
address, 206 Broadway — 
Phone 211-4224 (3 _ lines). 
Only the Glebe Store is open 
on Saturday mornings. 


ADDRESS 6: ¢654s4 6049s 1904050040 
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((] Playmaster HI-FI [| Instrol Cabinets 
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ms Whats new 


FISHER eives you | mors 


The new Fisher XP-7 at $198 


: : i ked h 
the ultimate in HI-FI | fcztss.amens.the, 29 
tems by all the experts who 


~ severything from have heard it and d it 
performance (Speakers to amplifiers! ) it offers the tind of pete 


ance that critical audiophiles 
demand of loudspeakers 
costing twice as much—and 
more. The highs are remark- 
ably smooth, widely dis- 
persed and peak-free, thanks 
to the unique Fisher soft- 
dome tweeter. Two specially 
designed 5-inch cone drivers 
Carry more than three 
octaves of the mid-range, 
resulting in a much more 
natural sound than is possible 
with a narrow-band approach 
to mid-range design. The 
heavy 12-inch woofer goes all 
the way down to 30 cps with- 
out doubling. 
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Complete range 
of FISHER 
amplifiers from 
$240.00 
FISHER 
speakers from 
$86.00 


Fill out and mail this coupon for your free X-101-D 66-WATT STEREO CONTROL 
copies of RCA, Fisher and Elac literature, | AMPLIFIER $296 


available to readers of this magazine 
without charge. Whether or not you 
know a great deal about high fidelity and 
stereo, you will find these invaluable in 
making buying decisions. 


TO RCA OF AUSTRALIA PTY. LTD. 


SYDNEY: 219 Elizabeth St. 61-8541 Return to 


| If you buy your speaker systems on looks... 
| 

| 

| MELBOURNE: 2 Stephenson St., 

| 

| 

| 


look at Fisher. 

Sixty-six watts of music power (IHF), more 
than enough to drive the most inefficient of 
speaker systems to glorious volume. 

Controls; Input Selector (Tape Head, Phone, 
Tuner, Auxiliary and Tape Play positions); Mode 
Selector (Mono, Stereo and Reverse positions); 
Left/Right Bass (concentric) Balance; Volume 
(including A.C. off). | 

Switches: Equalisation (Tape/Phone); High 
oa GID NP TaRENE™SaB ESRC eam nag et naraeemeeey ngmeamaadanl Filter (on/off); Speakers (on/off); Tape Monitor 
Tick which required [1 Fisher (] Elac. [] RCA _| (on/off); Loudness Contour (on/off). 


(OP PRAY e EVR SR OP: bent MOE HORTA 


Richmond. 42-4586 your nearest 
BRISBANE: 173 Ann Street. 2-7884 RCA distributor 
ADELAIDE: 99 Currie St. 51-7870 

PERTH: 280 Stirling Street. 28-5057 
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RCA’s new ‘Stereo 10’ has been completely designed in 
Australia for Australian Hi-Fi music lovers by craftsmen 
engineers experienced in professional equipment for Stereo 
and Mono reproduction. From the sound of a single note 
through to a full crescendo, this unit is virtually distortion- 
free, producing a magnificent, full-bodied tone through 
twin amplifiers. : 

The fully matched and integrated system provides the 
finest musical achievements with big sound reproduction 
from unobtrusive units. Each of the two bookshelf speakers 
has its own tweeter and powerful main speaker and will 
stand vertically or horizontally (even the famous RCA 
symbol is adjustable to suit either position). $292. 
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HIGH FIDELITY 
STEREOPHONIC 
MUSIC SYSTEM 


Music Power Output: 7.5 watts per channel at 5% distortion. 5.5 watts 
per channel at 0.5% distortion. 

RMS Power Output: 5 watts per channel at 5% distortion. 3.5 watts per 
channel at 0.5% distortion. 

Frequency Response—Amplifier: Within 1 db——35 cycles to 15 ke. Within 
3 db—24 cycles to 20 ke. 

Hum and Noise (below rated output): —-60 db. 

Amplifier Sensitivity; 0.55 volts RMS for full output. 

Treble Control: + 15 db boost. 

Bass Control: + 15 db boost. 

Amplifier Type: Fully solid state 14 transistors, 14 diodes. 

Output Stage: Quasi complementary pairs. 

Power: 230/250 Volt AC, 50 Cycles. 

Power Consumption: 40 watts. 

Speaker System: 2 separate oiled walnut cabinets, each with low frequency 
speaker mechanism and tweeter. 

Turntable: Four-speed, automatic and manual change, automatic cut-off 
and automatic repeat. 

Size: Unit—15” x 14” x 8”. Speakers—14” x 8” x 8” each. 

Weight: Unit—18 Ibs. Speakers—8 Ib. each. 

Finish: Unit—Black matt finish with oiled walnut sides and smoke-grey 
perspex cover. Speakers—Oiled walnut. 


[ITI MIRACORD 50H 


The finest automatic Turntable ever produced 


Four-speed turntable driven by synchronous hysteresis 
motor giving absolute speed accuracy. 

° Universally balanced, high-precision tone arm with track- 
ing control and anti-skating device for even tracking of 
record groove flanks. 

¢ No records project over edge of massive 12” turntable 
of non-magnetic zinc casting. . 

* Record speed setting indicated in illuminated window 
with push-button control for luxury operating con- 
venience. 

¢ Special feature — the cueing device, an important aid 
which no record lover should be without. 


RCA OF AUSTRALIA PTY. LTD. 


The Elac Miracord 50H has a transcription turntable of the 
luxury class with versatile operating facilities, tracking con- 
trol, anti-skating device and automatic changer mechanism. 
Price complete, $148. 


An Associate Company of the Radio Corporation of America 


SYDNEY ¢ MELBOURNE ¢ BRISBANE « ADELAIDE « PERTH 


RCA31DPM 
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OMMUNICATIONS we the nerve 


While the public image of an airline is one of gleaming, high- 
speed jets and uniformed aircrew, its operations would very 
rapidly come to a halt without a matching jet-age system of 
communications. Backing its passenger and freight services, 
Trans-Australia Airlines have built up a huge, nation-wide 
communications network, quite additional to normal in-flight 
communication and navigation. 


by J. R. E, Fullerton, DFC, DFM, C.Eng., AFRAeS, AMIERE. 


(Ground Communications Controller, T.A.A.) 


The facilities that TAA has estab- 
lished over the years add up to one of 
the most comprehensive private commu- 
nications systems in the world; it is 
responsible for everything from hand- 
ling of a local reservation telephone call 
to vital aircraft movement messages. In 
this description of the range of equip- 
ments used, and the large size of the 
network, we have not included those 
airborne communications and electronic 
systems operated in compliance with 
DCA regulations for communications 
and navigation. These vital equipments 
come under quite a separate section of 
the airline and would form a most inter- 
esting story in themselves. 


In establishing communication systems 
for an Australian domestic airline, a 
major problem must be overcome that 
is mot faced by international carriers. 
Overseas airlines have an advantage (in 
the communications sense) of long hauls 
between setdowns and therefore time for 
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standard communications systems to 
process messages. On the other hand, 
with ever decreasing flight times on 
internal routes, brought about by Boeing 
727 and Douglas DC9 jets, there is no 
latitude whatsoever for delay of the 
messages. 


The demands of greatly increasing 
business and traffic dictate the patitern 
for the communications facilities that 
TAA has developed. And whether it be 
an extra extension for the switchboard 
or choosing a message switching system, 
it is all the responsibility of the Ground 
Communications Department. 


Not including written correspondence 
(letters, memos, etc.) the airline’s ground 
communications can be broadly divided 
in five categories. They are: (1) Com- 
munications necessary for the vital inter- 
port and ground-to-air communications 
of the operations department; (2) Those 
for making reservations and allocating 
seats to passengers; (3) Those associated 
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With cargo transhipment; (4) Those 
associated with aircraft maintenance, and 
(5) General airline administration. 

The equipment used in these various 
services can be divided into three classes: 
Telephonic, telegraphic and electronic. . 


The large bulk of all this traffic is 
transmitted via TAA’s. own leased tele- 
graph system, which is now the fastest 
and most extensive private automatic 
system in the southern hemisphere, 
handling approximately 3,000,000 mes- 
Sages a year, and almost 1,000 in the 
daily “busy hour.” Additionally, where 
it is uneconomical to lease long lines, 
the more remote offices such as Darwin, 
Perth, Mt. Isa, Charleville, are equipped 
as Telex subscribers on the APO public 
telegraph system. | 

The system was introduced because 
of the inability of the earlier “torn tape” 


system, with its requirement for exten-. 


sive manual handling at message relay 
Stations, to provide adequate message 
transit times between offices, compatible 
with the fast flight times produced by 
modern aircraft; this, adding to ever- 
increasing traffic volume! Consequently, 
the Australian Post Office were con- 


‘tracted to provide an automatic electro- 


mechanical tape telegraph system. This 
was to provide efficient signalling during 
a period over which the “state of the 
art” of computer message switching 
proceeded to a level, both economically 
and technically, suitable to TAA’s 
requirements. 


Basically, the TAA telegraph system, 
in sending a message from office to 
office, works as follows: The Central 
Message Switching Centre is situated at 
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system of a modern airline 


Sydney Airport, a location dictated by 
the economics of the long-line leasing 
costs associated with such an extensive 
network. To this centre, the TAA tele- 
printer equipped offices (“outstations”) 
are connected for “duplex” (i.e. simul- 
taneous both-way) working and_ the 
centre receives directly, via incoming 
lines, messages transmitted from amy of 
the 42 outstations constituting the net- 
work. The incoming message at the 
Message Switching Centre is received on 
a tape reperforator terminating that par- 
ticular incoming line. 

As the first characters, including the 
line and transmission identity, priority 
indicators, and destination address, are 
received, the Message Switching Centre 
equipment “reads” the information and 
automatically switches ‘the message 
across the office to the transmitting 
machine located on the outgoing line 
to the destination address, for onward 
transmission. The message is then typed 
out at the receiving office almost simul- 
taneously with its transmission, even if 
it emanated from, say, Melbourne 
addressed to Townsville. 


Should the particular line from the 
Message Switching Centre to the receiv- 
ing station be engaged, the message is 
stored until the line becomes free and 
is then transmitted as usual. “Priority” 
messages automatically seize the 
required outgoing line ahead of routine 
messages. 

Multi-address messages are treated in 
much the same way. The addresses are 
“read” on arrival at the switching centre 
and, instead of the one outgoing line, 
all the required outgoing lines are seized 
and the message is transmitted to all 
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addresses simultaneously. Should one of 
the outgoing lines be engaged the entire 
transmission is held up until it is free. 
Whilst this may appear to be a dis- 
advantage of the system, as messages 
for all ports except the one engaged 
are also delayed until the busy fine is 
free, it must be pointed out that the 
average message delay at the centre is 
only a matter of a minute or so. 


System fail and condition indicators 
are provided to alert the switching centre 
staff to abnormal equipment or traffic 
conditions. Mutilated messages or those 
with incorrect format are ejected from 
the switching sequence, and appear at 
a semi-automatic operator’s console for 
investigation. 

To understand more fully how the 
system operates, it is appropriate to take 
a look at the types of equipment employ- 
ed. Before the Switching Centre was 
opened, it was accurately estimated that, 
whatever the equipment chosen, it would 
need to be able to handle much more 
traffic than the 9,000 messages estimated 
as the overall daily average by the end 
of 1966. 

Standard telegraph transmitting mach- 
ines are installed in all offices connected 
to the centre. For those who are not 
familiar with this method of communica- 
tion, the machine, called a teleprinter, 
has a keyboard not unlike that of a 


typewriter, together with a small number 
of special buttons and switches to 
enable it to produce special functions. 
Additionally, another machine is provid- 
ed in each office which performs the 
receive function of the office equipment 
and produces a printed page copy of 
incoming messages. 

Messages are typed into the unit, which 
transforms each letter, number, sign and 
blank space into distinctive electrical 
impulses. These impulses are transmitted 
via P.M.G. lines and circuits at speeds 
of up to 100 words a minute. In fact, 
TAA was one of the first organisations 
in Australia to take advantage of improv- 
ed P.M.G. facibities enabling this high 
speed; previous equipment was restricted 
to 66 words a minute. 

As previously mentioned, the outsta- 
tion transmission. line feeds directly into 
an incoming telegraph “reperforating” 
machine at the Message Switching 
Centre. This unit is a version of a tele- 
printer, but without a keyboard. Also, 
instead of converting the electrical im- 
pulses back into words typed on to paper, 
it records them on a punched. (perforat- 
ed) tape. This is a 4-inch wide roll of 
paper tape, and each letter is transform- 
ed into a code, as a pattern of holes 
laterally across the tape. 

As the message enters the centre a 
complex of electro-mechanical devices 


Reservations for flights throughout the TAA network are accepted in 

this reservation control room in the Melbourne head office building. 

Each small square on the boards on the walls shows the loading of a 

particular flight. The clerk can tell at a glance whether seats are available 
or not on a flight on a particular date. 
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HOW INDUSTRY BENEFITS NO. 3 OF 4 


PLANNING 
AND 
PROCUREMENT 


< 


ME page Bite 


GUIDED WEAPONS 


By participating in the production of Guided Weapons the Elec- 
tronic Industry gains valuable experience in a complex and 
sophisticated field, thus improving its ability to compete with 
overseas manufacturers for the supply of electronic equipment of 
comparable complexity. These benefits result from the experience 
gained in:— 

@ The application of high quality subminiature electronic parts. 
@ The use of improved inter-connection techniques. 

@ The design of circuits incorporating the latest advances in 
electronic technology. 

@ The development of equipment to withstand climatic stresses. 
@ The technique of designing equipment to meet a specified mean 
time between failures, 

@ The provision and use of new manufacturing processes. 


DEPARTMENT OF SUPPLY 
| GUIDED WEAPONS 
AND ELECTRONICS 
SECTION 
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checks the serial number (to detect any 
missing messages) and “reads” the stand- 
ard code address. The common equip- 
ment then selects the appropriate out- 
going line for the particular office to 
which the message is addressed. If this 
line is free, the message is released to 
enable it to transit across the Switching 
Centre office — i.e. from the incoming 
to the outgoing “stores.” On arrival at 
the outgoing line reperforator/ 
transmitter, it is transmitted in the 
form of code imypulses direct ¢0 the 
addressed receiving office. Immediately 
prior to transmission on this outgoing 
line, the message is automatically pro- 
grammed and receives a new “channel 
identity” and serial number, a step whitch 
facilititates checking and tracing of mes- 
sages. 

At the distant office, the receiving 
teleprinter transforms the impulses back 
into the original letters, numbers and 
spaces, and it is typed onto paper copy. 


In essence, therefore, each message is 
put through at least three stages of trans- 
mission — first from the sending unit 
to the centre, second from the incoming 
side to the outgoing side of the centre, 
and third from the centre to its destina- 
tion. 


To avoid undue line rental cost to 
some more remote locations, two sub- 
sidiary switching centres are in operation. 
These work on the same basis as the 
main centre, the largest being at Bris- 
bane. Here lines are grouped for all air- 
ports north of Brisbane, thus saving the 
need for individual circuits to Sydney 
from airports such as Mackay, Towns- 
ville, Cairns, Coolangatta, Rockhampton 
and Maryborough. “Selective calling” de- 
vices ensure that through traffic addressed 
to a particular north Queensland airport 
is received at that machine only. Laun- 
ceston, the second subsidiary ‘centre, per- 
forms a similar function in respect of 
Hobart, Burnie and Devonport. 


The choice of central automatic 
electro-mechanical switching equipment 
was made as a phased step forward in 
modernisation from the old manual relay 
system, and against immediate comput- 
erised switching, following a number of 
considerations, not least of these being 
the aspect of economy. Equally, the 
equipment would also be expected to 
cope well with the traffic the system 
was to handle during the system’s normal 
hife expectancy. Whilst a computer would 
do the switching job more quickly, 
enabling the central switching system to 
handle a larger number of messages, it 
would have been false economy at the 
time and advantages offset by the limited 
number of outlets. Computerised mes- 
sage switching will be used for this pur- 
— eventually, but more about that 
ater. 


The entire network was installed in 
1965 at a cost of $197,000 of which 
$125,000 represented the cost of the 
Central Switching Centre. 


A point of interest is that the system 
uses the standard address codes of the 
International Air Transport Association. 
A message sent to the reservations de- 
partment in Sydney would be addressed 
SYDRMTN. The first three letters (SYD) 
are the code-name for the port, the next 
two (RM) the code for the particular 
section, and the last two (T'N) the inter- 
national code name of Trans-Australia 
Airlines. The system is therefore com- 
pletely compatible with all overseas air- 


lines, and the same address system is used 
for a party booking from New York as 
would be for a simple message between 
Sydney and Melbourne. 


Despite the efficiency of the auto 
telegraph network, a very great number 
of messages have to be exchanged for 
every flight that demands a free- 
dom of expression and, because of 
this, direct voice communication be- 
tween certain major airports has been 
established. Therefore the main ports on 
TAA’s trunk routes are now connected 
by _tie-lines — referred to within the 
airlines as the “Hotline” —- enabling 
voice exchanges to be made without the 
delays often experienced with normal 
_trunk-line calls. Certain key extensions 
at airports may dial direct to extensions 
at the far end, rator assistance being 
unnecessary. A direct line, which is rent- 
ed from the P.M.G., connects Brisbane, 
Sydney, and Melbourne, with an addi- 
tional direct line between the reserva- 
tions offices in Sydney and Melbourne. 


With flying times of less than one 
hour between these cities, and with a 
latge number of messages to be trans- 
mitted for every flight, these voice com- 
munications are essential for maintain- 
ing good service and schedules. 


To appreciate this fully, one must 
realise that a Boeing 727 T-Jet carries 
more than 100. passengers, and any or 
_all-of these may require any number of 
things to be done before they arrive at 
their destination. Also, the vital aspect 
of aircraft movement must be discussed 
freely between airports and, for this 
bulk of communications traffic that must 
all happen immediately, a conventional 
telegraph system is too slow. 


_ Naturally, access to use of the tie- 
lines is restricted, and some officers 
have priority of use over others. Regu- 
lar checks are made to ensure the cir- 
cuits are not being used in cases where 
a telegraph message would have sufficed 
and also to check on the traffic trends. 
of the system. In fact, the lines have 
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ABOVE: The tele- 
type sending station 
attached to the main 
TAA message switch- 
ing centre at Sydney 
Airport. 
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CENTRE: TAA’s 

extensive HF radio- 

telephone network in 
New Guinea. 
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BELOW: Schematic 
diagram of TAA’s 
widespread Telex net- 
work, based at Syd- 
ney Airport. 
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National makes communication easy 


— wherever you are! 


National’s outstanding range of transistorised 
transceivers and loudhailers provide the answer 
to your communication problems. 3 models of 
transceivers: from the vest-pocket size RJ-10 
to the highly advanced RJ-20. Loudhailers in 3 
models, 2W-15W output, all battery powered. 


TRANSCEIVERS 

RJ-10: 8T, pocket size. Receiver output, 250 mW; final 
stage output, 100mW; 9 oz. 1 x 006P 9 battery. Ea. $61 90. 
RJ-11: 10T. Receiver output, 280 mW; final stage output, 
100 mW; 21 oz. without batteries, which are 6x UM-3. 
(9V) Extension power jack. Ea. $7 50. 

RJ-20: 11T. Receiver output, 500 mW; final stage ae 
500 mW; 293 oz. without batteries (8 x UM-3-12V). een 
control. Ext. power jack. Ext. mic. jack. Ea. $139.9 
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LOUDHAILERS 

WD-205: Output, 15W. 12V, runs on 8 ‘D’ cells. Detachable 
microphone with switch. Volume control. 7b. 5oz. $125.00. 
WD-100: Output, 2W. 6V, runs on 4 ‘D’ cells. On-off trigger 
switch 4lb. 302. $45.00 


WD-202: Output, 10W. 9V, runs on 6 ‘C’ cells. On-off 
trigger switch. 5lb. Volume control. $78.80. 


National are Specialists in Industrial Sound Equipment 
DESCRIPTIVE LITERATURE FREE! 


» To HACO DISTRIBUTING AGENCIES PTY. LIMITED : 
aco 57-69 Anzac Parade, Kensington, N.S.W. 2033 
J 


proved to be a most economical installation, although this 
was not the prime requisite of the service. 
Continual investigation pro- 
ceeds to enable TAA to evaluate the possibilities of extend- 
ing this direct line hook-up to other major ports such as 


fullest capacity day and night. 


Adelaide. 


By far the biggest general expansionary moves in the 
airline's communications system are being made to the 
standard telephone equipment at all offices, some allied to 
It has been estimated that a bare 
minimum of five telephone calls are made for every pas- 
senger who makes a one-leg flight with TAA. With passen- 


major building projects. 


ger traffic now approaching 2,000,000 a 
year, this means our telephone equip- 
ment must be geared to handle at least 
10,000,000 calls a year or, in round 
figures, 200 calls a minute! This, of 
course, is exclusive of TAA’s own in- 
ternal traffic. 

To cope with this, TAA is pro- 
gressively modernising and expanding 
its switchboard and telephone equip- 
ment throughout the network and, as 
an example, the installation in the air- 
line’s new city terminal and head 


Office building in Melbourne is among 


the most modern in the world. It is a 
Standard Telephones and Cables Penta- 
conta crossbar PABX system which 
was chosen to meet the immense de- 
mand of improved telephone services 
brought about by the large increases 
in passenger traffic. 

_ The equipment in the Melbourne of- 
fice is similar in its operation and de- 
sign, but larger, to equipment either 
installed or to be installed at the offices 
in Sydney, Brisbane, Adelaide, Perth and 
other offices. Additionally, further mod- 
em equipment in the form of an L.M. 
Ericsson ARD561 Crossbar PABX is to 
be installed at TAA’s new Port Moresby 
Office. 

The Melbourne PABX has 35 in- 
coming exchange lines, and another 49 
into the Reservations queue circuits. The 
sophisticated equipment associated with 
the system enables incoming calls to be 
held, and another number dialled before 
either retrieving the call or transferring 
it automatically to another extension. 
Direct “in-dialling” is also facilitated; 
an outside caller may dial the first three 
digits of the published telephone num- 
ber and then the number of the ex- 
tension he requires, and thus obtain 
automatically direct connection to the 
extension. 

The PABX is also equipped with 50 
Outgoing exchange lines, and 10 tie- 


The message switching 
centre at Sydney Airport. 
Incoming Telex messages 
are transformed into 
perforated tape by the 
incoming machines, the 
message is _ electro- 
mechanically switched to 
the appropriate out- 
going machine and 
automatically appears, 
almost instantaneously, 
as printed words on a 
receiving unit at the 
addressed station. 


They run to 


Wrongly addressed, 
or mutilated messages 
are switched to this 
monitoring console, 
where the operator 
can manually make 
the required correct- 
ions and return the 
message into the 
automatic system, or 
refer the message to 
its originator for 
correction. 


lines from the city office to the air- 
port and other outside places. It has a 
total capacity of 1,000 extensions, of 
which 636 are now in use with a fur- 
ther 87 “outdoor” extensions located at 
local TAA and agents’ offices. 

Special ancillary equipment has been 
provided for the Reservations-room func- 
tion, enabling a very high degree of 
efficiency and service hitherto unavail- 


able. Incoming calls proceed, via a 
separately _—_ advertised Reservations 
number, direct to the Reservations 


clerks. Special “queuing” and “gating” 
devices ensure that calls are handled in 
order of receipt. 

The supervisor’s console enables full 
monitoring of all incoming reservation 
telephone traffic. The number of queued 
“calls waiting” at any time is shown 
visually by meter display and the super- 
visor has the facility to transfer traffic 
between sections of the room, if neces- 
sary, tO minimise customer “waiting” 
time, simply by pressing a button. A 
further service under the 
control is the 


supervisor's 
setting of a period 
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incoming call await- 
connection to the reservations 
clerk is referred to the PABX op- 
erator for supervision. Whilst being 
so referred, the call does not lose 
its position in the queue. This facility 
is an important facet and reminds callers 
that they have not been forgotten! 


The cost of the PABX installation 
in the Melbourne building was $56,000 
exclusive of standard office equipment 
(e.g. handsets). A further $15,000 worth 
of PABX equipment is to be installed 
at both Perth and Port Moresby. An 
amount of $30,000 has been allocated 
to update and renew the PABX, and 
where required, the telephone network, 
at Brisbane. This continuous expansion 
and improvement to equipment enables 
TAA to give first-class telephone ser- 
vice to its customers —— after all, in 
the majority of cases, the telephone is 
our first customer contact — and facili- 
tates the high standard of internal com- 
munications essential to the efficient 
administration of a modern, progressive 
organisation. 


at which the 


ing 


The D202 dynamic, cardioid microphone is a 
new design in microphones. It consists 
of two, coupled, transducer systems contained 
in a single housing. One of these systems is 
used for high frequencies and the other for 
low frequencies, giving the microphone 
a smooth frequency response similar to that 
of a condenser microphone. 
In addition it has an exceptionally good 
cardioid characteristic over the entire 
frequency range and bass attenuation from 
zero to —20db at 50 Hz. 
In all applications where superb sound 
is required, think of A.K.G. 


Dynamic Two-Way 
Microphone 


A WINNING HAND 


—ALL ACES 


we 
Please write for full Technical Information ‘ ‘ ; a 
Engineering Products Division 
Jj 422 LANE COVE ROAD NORTH RYDE NSW _ 88 6666 


AMALGAMATED WIRELESS (AUSTRALASIA) LTD 


MELBOURNE BRISBANE ADELAIDE PERTH LAUNCESTON 
67 9161 4 1631 510111 28 3425 2 1804 
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The third main group of the airline’s 
ground communications is the various 
ground-to-ground and _— ground-to-air 
radio installations. 


The most notable of these is the ex- 
tensive radio network in Papua/New 
Guinea. The terrain and other factors 
in the Territory make HF radio-telephone 
communication the only practical trans- 
mission media at present. TAA is there- 
fore currently equipped with 100W 
P-E-P single sideband transceivers at 
major airports operating on 7 and 
3MHz; a secondary network utilises 35W 
AM transceivers working into the smaller 
oes and agencies such as Buka and 

anz. 


Lae is the control port for TAA’s 
New Guinea operations and is also a 
terminal outstation on the TAA auto- 
matic telegraph network, being linked 
_ to the Message Switching Centre via leas- 
ed OTC 4-speed duplex telegraph chan- 
nels, It therefore forms a vital junction 
for ‘imtersignalling between the New 
Guinea radio-telephone network Aca the 
mainland offices connected to the tele- 
graph system. 


' The secondary network operates on 5- 
MHz and, to date, has been uate for 
the type of volume of traffic which has 
been required to be handled. However, 
in future planning, TAA 
towerds the 


available. 


The airline’s other major use of radio 4 


communication, particularly valuable on 
fast, short hauls, is the y ground- 
to-air radio contact available between 
the terminals and the TAA aircraft 
app ig or ages. the eevee For 
this function, company Pye 
PTC 2750 and F528 VHF SOW AM 
transceivers rashes on 129.5MHz at 
the key of Sydney, Albury, end 
Canberra, Older equipment of a similar 
nature is now being replaced and up- 
dated at Essendon Airport, and another 
installation is under way at the moment 
at Mackay. Plans ere also in hand to 
install the equipment at Eagle Farm 


(Brisbane Airport), Coolangatta, Laun- | 
Hobart and 


ceston and there is a 

potential for tremendous expansion in 
this vital field of communications that 
helps make the airline’ S operations more 
efficient. 


Whether it’s a okie for a Rent-a- 
Car, or a warning from the pilot that 
certain unscheduled maintenance will be 
required on arrival, the ground-to-air 
radio link has proved an invaluable aid. 


But with all the sophisticated radio 
equipment, it is the smallest, lowest- 
powered radio equipment used anywhere 
in TAA that enables the airline to 
achieve fast turn-around times at air- 
ports. This is the radio link between the 
Dispatch Officer and the Dispatch Tar- 
mac Controller. The Dispatch Controller 
sits at a desk in the air terminal over- 
looking the tarmac and parked aircraft. 
He is surrounded by radio transceivers, 
microphones and telephones. He is often 
referred to as the Flight Co-ordinator 
and it is vet bere is bigeye for 
arranging loading of cargo and luggage, 
announcing the loading of the aircraft 
to the waiting passengers, and of ensur- 
ing that all passengers booked for the 
flight are accounted for. 

The Dispatch Officer is the man who 
stands at the aircraft door holding a 
small walkie-talkie radio, and it is he 


is looking "%#F 
re-equipment of all ports “@ 
with the most modern SSB equipment || 


who tells the Co-ordinator when the 
luggage holds are emptied so that load- 
ing can begin, and when the cabin 
cleaners are finished and passenger load- 
ing can take place. This small radio link 
does away with the need for the Dis- 
patch Officer to waste time walking 
between the aircraft and the terminal 
up to six or seven times for each flight! 

Other aspects of the Ground Com- 
i tpg taliptie Department's responsibility 
are the public address systems at pas- 

senger , intercommunication in- 
stallations, OCT Vv (Closed Circuit Tele- 
vision) and display systems and other 
equipment euch es the compressed air 
tube carriers connecting various depart- 
ments with each telegraph transmitting 
centre. In the past two years, to improve 
internal communications at both town 
office and airports, TAA has installed 
a number of expandable loud-speaking 
automatic intercommunication systems, 
complementary to the telephone systems. 
They, again, use Crossbar rae il and 


equipment becomes progressively less 
efficient, or overloaded. Typical are at 
least two public address systems at 
the larger TAA terminals which have 
to handle a very large number of 
messages relative to the arrival and 
departure of every flight. A possible way 
of easing the congestion, being investi- 
gated at the moment, is in the i 

use of visual displays at a greater num- 
ber of locations in the terminal. 

Flight arrival and departure times and 
other announcements could be displayed 
on closed-circuit television and/or elec- 
tronic data display boards, thereby 
greatly reducing the load on the public 
address system, and helping to overcome 
the psychological block that some of the 
travelling public appear to suffer when 
subjected to a continuous barrage of 
loud-speaker announcements. 


Another addition to TAA’s  elec- 
tronic family, mow under consideration, 
is a reproduction network, which enables 
the message to be transmitted to distant 


TAA 


RE RS dt be 


The Flight Co-ordinator (foreground) discusses the loading of an aircraft 
with a tarmac Dispatch Officer over a walkie-talkie radio. The Co-ordin- 
ator is also responsible for PA messages calling for passengers to board 
the aircraft, and is in radio contact with incoming and outgoing aircraft. 


sai ie fast push-button calling with 
s-free conversation. Special facilities 
include conference and group calling. 
Systems in use are Communications 
Systems of Australia’s “Centrum,” Amal- 
gamated Wireless (A’asia) “Sinus,” and 
Comtel International's “Ringmaster.” 
The department thus has a vast range 
of electronic and associated equipment 
under its care that calls for a great deal 
of attention, evaluation and supervision. 


With more than 60 major offices and 
a large number of agents around Aus- 
tralia and Papua-New Guinea in direct 
contact to the TAA network, one way 
or another, and with no room for delay 
or mutilation of messages, the airline is 
always looking for improvements to 
existing equipment or investigating and 
evaluating. new electronic developments 
that may provide speed and accuracy of 
message handling. 

With the ever-decreasing flying times 
and increasing passenger loads, some 
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receivers simultaneously with its being 
handwritten. 


Probably the most invaluable change 
however, will be. the introduction of 
computer message switching for the 
TAA telegraph network, Preliminary 
studies have recently been conducted and 
are continuing. The system finally chosen 
would be required to replace the exist- 
ing electro-mechanical equipment of the 
Message Switching Centre and to be 
suitable for interconnection with Reser- 
vations and any other computer facilities 
which may exist. 


With the continued chose co-operation 
of the Postmaster-General’s Department 
and industrial manufacturers, TAA 
will constantly study communications 
systems applications and advancing tech- 
niques to ensure the continuance of the 
highest possible standards of ground 
communications so that we mey main- 
tain with vigour our motto that TAA 
is truly the friendly way! yon 
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HOBBY IST’S DREAM BECOMES A REALITY 


Studio C in the CBA building and, be- 
yond, Control Room No. 2. 


THE CHRISTIAN BROADCASTING ASSOCIATION 


One of the busiest and most up-to-date organisations on the Australian broadcast- 
ing scene is one devoted exclusively to the production of devotional radio programs. 
Under the guidance of Rev. Vernon Turner, one-time hobbyist and Anglican curate 
and now an ordained minister of the Presbyterian Church, the Christian Broadcast- 
ing Association is currently supplying something like 500 program tapes per week 
for release on Australian commercial and overseas short-wave radio stations. 


The Christian Broadcasting Association — CBA — 
founded in 1953, is a non-profit gospel broadcasting agency 
of the Churches. In its studios at Five Dock in Sydney it 
produces 500 programs every week for release on almost 
100 commercial broadcasting stations throughout the Com- 
monwealth, and a smaller number overseas. The organisa- 
tion gives its programs to stations without charge, relying 
for its income on gifts from appreciative listeners. Stations 
in turn donate time without charge (valued in 1966 at more 
than $160,000). 

CBA also trains theological students, ministers and mis- 
sionaries in the art of broadcasting. It publishes a monthly 
magazine, “Radio Times,” which lists religious broadcasts on 
all commercial stations. 

The founder of CBA, Rev. Vernon Turner, has pub- 
lished a number of books including “God Gave Me a 
Microphone,” and “The Art of Christian Broadcasting.” 

At an age when other small boys play with train sets, 
toy cars and similar shop-bought novelties, Vernon Turner 
made microphones from old telephones. Later he made 
crystal sets. In his final years at primary school he had ad- 
vanced to a “studio” housed in a tool shed in the garden, 
equipped with two mechanical gramophones, several carbon 
microphones and a pair of headphones. His program “sched- 
ules” consisted of playing gramophone records, announcing 


Rev. Vernon Turner, who founded 
the CBA, has had a lifetime interest 
in electronics and broadcasting. The 
present editor of “Electronics Aus- 
tralia remembers assisting him with 
the construction of recording equip- 
ment when Vernon Turner was Cat- 
echist of Merrylands-Guildford par- 
ish. He has been broadcasting since 
1942, and is known to radio listeners 
all over Australia. 
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commercials and reading the news (straight from the front 
page of the “Adelaide Advertiser”). Although later in life 
he was called to the ministry, he never lost his early interest 
in broadoasting. 

Rev. Turner first became an active broadcaster in 1942, 
when he asked the Council of Churches in N.S.W. for per- 
mission to broadcast a “Church News” program from 2CH 
Sydney on Sunday afternoons. These programs, commenced 
in November, 1942, and continued to the present day. Then, 
in 1949, when Rev. Turner was ministering at the Bulimba 
Presbyterian Church in Qld., he was invited by Station 4BC 
to take over the “Morning Devotions” program. It was a 
suggestion from the chief engineer of 4BC which led to the 
now famous “Sunshine Hour.” The suggestion was for a 
community hymn singing broadcast from a church in Bris- 
bane. The first “Sunshine Hour” was from the Ann Street 
Presbyterian Church, at 3 p.m. on February 4, 1951. 

The program proved to be so popular that recordings 
were sent to other stations, and was eventually played by 
a widespread network of stations throughout Austraha. 


In 1953 Rev. Turner returned to Sydney to become 
editor of “The Australian Christian World.” Before leaving 
Brisbane he had arranged with Station 4BC to send them 
tape recordings for the “Morning Devotions” program, so 
he set up a recording studio at the offices of the newspaper 
in Castlereagh Street. This had two turntables, a micro- 
phone and a mixer feeding two tape recorders. Later Rev. 
Turner made a disc-cutting lathe on which he made his own 
16in discs for the “Sunshine Hour” programs. This equip- 
ment was primitive, but it worked well and produced sound 
of an acceptable quality. 

Under Rev. Turner’s energetic leadship, the “Australian 
Christian World” was making good progress, but unfortu- 
nately the financial backing failed after only a few months, 
and the paper ceased publication. Rev. Turner therefore 
turned all his attention to his broadcasting activities, and 
the CBA was formed. At this time he already possessed a 
professional microphone and tape recorder, purchased through 
the generosity of an appreciative listener and family friend. 


In the latter half of 1953 he was offered premises at Darling- 
hurst which were larger and more suitable than the tiny 
Castlereagh Street studio. Here, with the aid of voluntary 
labour and technical assistance, Rev. Turner set up a small 
studio. After Rev. Turner vacated this building some months 
later, it became the Sydney Lifeline Centre, regrettably de- 
stroyed by fire only last month. 

Since returning to Sydney in 1953, Rev. Turner had 
conducted the “Sunshine Hour” program from the Assembly 
Hall of Scots Church in Margaret Street. A second program 
was added — the “Wednesday Service” recorded at St. 
Stephen’s Presbyterian Church in Macquarie Street, Sydney, 
with the Rev. Gordon Powell in charge. This program was 
first recorded in August, 1953 and was soon accepted by 
many stations as a regular feature. 

Rev. Turner returned to parish work in December, 1953, 
with the Abbotsford-Five Dock parish. The Five Dock 
congregation gave permission to use [part of the church hall 
as_a studio, control room and office. From then on, the 
“Sunshine Hour” was recorded at the Five Dock church 
hall. From this time on things began to develop rapidly. 
Rev. Turner had been assisted by a small staff for some time. 
Now he acquired a qualified tedhnician to act as his 
engineer, and an announcer with commercial radio ex- 
perience. The demand for recordings grew, more donations 
came in and by 1959 the staff grew to 15 people. The ac- 
commodation was becoming hopelessly inadequate, and the 
equipment was reaching the end of its useful life, unsuitable 
for the large amount of work it was required to handle. 

Having failed to find a suitable building in the Svdney 
area which could be converted into a studio, Rev. Turner 
decided they would have to build a new studio. When plans 
were completed, and estimates drawn up, it was found that 
the cost of building the studio and equipping it would be 
around $100,000. Somehow the money was found, and on 
March 6, 1960, the foundation stone of the new CBA studio 
was unveiled by the Governor of N.S.W. 

The three studios in CBA’s present building at Five 
Dock have all the technical facilities necessary to tape- 
record more than 500 program episodes each week for free 
distribution to the commercial broadcasting network. 

Each studio “floats” on cork pads to absorb ground 
noises, and there are no ties between the inner and outer 
brick walls, providing further isolation. With 7in concrete 
ceilings and 9in concrete floors, the studios are solid and air- 
tight in order to exclude airborne noises. Sound attenuated 
air-conditioning ducts carry air to studios, control booths 
and offices. 

Acoustic balancing within the studios is achieved by 
lining the walls with a two-inch thickness of rock wool, 
which is in turn covered with alternating panels of plain 
and perforated plywood. The plain wood reflects sound, and. 
the perforated wood absorbs sound. In this manner the de- 
sired amount of “presence” is achieved .in each studio. the 
proportion being worked out in relation to the “bodv-load” 
or the number of persons who usually work in them. Special 


On this tape duplicating machine capable of simul- 

taneously making three tapes from the master tape, 

some 500 program episodes are made each week for 

distribution to a network of commercial stations all 

over Australia. When discs are required instead of 

tapes, these are made on the disc-cutting lathe to the 
left of the picture. 


y +4 {7 ‘a |e 
The No. 1 control booth at the Fivedock studios is 
fully equipped to professional standard, with produc- 
tion panel, rack mounted tape recorders, disc repro- 

ducing equipment and tape cassette reproducer. 


\ ss 
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timber panels on end walls are designed to resonate in the 
middle audio frequencies, to assist singers and instrumen- 
talists. These “tuned” studios remain pleasantly “bright” 
provided the maximum number of people for which they 
were designed is not exceeded. 

Studio furnishings are simple. The large studio “A” has 
a piano, Hammond organ and vibraharp as standard equip- 
ment, with microphones suspended from a special aluminium 
grill fixed to the ceiling. No floor stands are used, and all 
microphones can readily be moved to any part of the 
studio. Each wall has an escutcheon containing two micro- 
phone inlets, remote control plugs, tape recorder plugs and 
talkback facilities. These wall escutcheons are standard in 
all studios. 

Studio “A” is used for recording vocalists, intrumental 
groups, and medium sized choirs and audiences. Artists 
are controlled from the control booths by a talkback system 
and by illuminated signals. 

The two smaller studios, “B” and “C,” are furnished 
with special desks and microphones to cater for talks, inter- 
views and routine presentation announcing. All the audio 
aes ae signals used in Studio “A” are reproduced in 
e6Epe? an +“ diy 

Studios and control booths are separated by three large 
sheets of plate glass mounted at odd angles and distances 
to minimise resonance. Excellent visual communication is 
possible through these big windows, aided by two-way talk- 
back, foldback (split studio monitoring) and other facilities. 


Tape recordings are made in the control booths on 
rack-mounted Rola machines, manufactured by the Plessey 
group in Melbourne. CBA uses the Mark II and Mark III 
models for original recording, editing and duplicating. The 
Mark II recorder is excellent for sub-editing purposes, and 
the Mark III shines as a fast starter! All machines through- 


Bout the building may be coupled together and supplied with 


a common signal for rapid duplicating and all may be 
started and stopped by remote control buttons. Normal tape 
duplicating is done on a special rack-mounted array of Mark 
II slave decks fed by a full-track master model 66. 

Each control th is furnished with a waist-high desk 
fitted with four Rola 12in turntables, four Commonwealth 
Electronics magnetic pickups, and a large mixing console, 
built by E.M.I. Ltd. 

The console provides for mixing twelve primary audio 
channels, with switched splits for foldback and echo functions. 
Each channel has its own fader, and a master fader controls 
the entire output of the console. Two VU meters are provided 
to monitor either the Number One channel or a parallel 
Number Two channel, which can be used as the second 
channel for stereo. From the same console all tape recorders, 
pickups and lines can be monitored audibly and visually 
(on VU meters) through an audition key, and remote control 
buttons can control all recording functions throughout the 
building. 

Pickup cueing is achieved by pressing a self-returning 
button alongside each turntable, which throws the pickup 
from the mixing console to a special cueing amplifier. Cueing, 
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TRANSPORTABLE SATELLITE 


and Modular Radar Systems 


New developments in the radar and military communications 

field have been announced by The Marconi Company Ltd., 

of England. The new radar equipment allows almost any 

civil or military requirement to be covered by using q basic 

range of radar heads, transmitters and other hardware. The 

communications stations can be quickly dismantled for trans- 
portation by air to a new site. 


Three of the military communications 
stations are already in service. They 
have been constructed and commissioned 
as the British terminals in the Anglo- 
American Initial Defence Communica- 
tion -Satellite Project. The stations are 
located in southern England, The 
Middle East and the Far East, and 
form an essential part of a global net- 
work operating through seven satellites 
placed into orbit in June last year. | 

A key feature of these stations is 
that despite their size they can be 
quickly dismantled, air-lifted to a new 
destination and reassembled in a matter 
of ‘hours. The aerial can be dismantled 
into sub-units which will fit the freight 
holds of Belfast or Hercules transport 
aircraft, and the 60ft high radome which 
houses the complete station is a double- 
walled air-inflatable structure which can 
be collapsed and stowed in the aircraft. 

The electronic and control units, 
including the control computer, are all 
housed in container-type cabins which 
are air-conditioned, thermally insulated 
and interconnected by plug-in cables. 
The only preparation required for air 
transportation is to un-plug the cables 
and close the cabin doors. 

‘Although designed for a high level 
of mobility the engineering specification 
is as good as the finest permanently 
based stations. The critical surface 
profile of the 40ft diameter aerial para- 
boloid, for example, is within 10 mil 
(1/100th of an inch) of a true parabola 
at distances up to 20ft from the centre 
and is within 25 mil at the extreme 
edges. Tihe reflecting surface is con- 
structed from  2in-thick aluminium 
honeycomb sandwich panels on an alu- 
minium backing framework. 


The aerial is driven in elevation and 
azimuth by electric motors controlled 
by tracking information from the receiv- 
ing system once the satellite signal has 
been acquired, In the preliminary stages 
of acquiring a satellite the aerial direc- 
tion is controlled by a Myriad micro- 
electronic digital computer which is fed 
with orbital predictions on paper tape. 
The aerial then scans the area of sky 
with continuous motion until the first 
signals are received, after which the 
normal automatic tracking system locks 
on to the target and follows the satellite 
for the whole period until it disappears 
over the horizon. 

_ During operation, the computer also 
introduces a variable time delay in the 
system depending on the distance of the 
satellite from the ground terminal. The 
effect of this arrangement is that all 
signals appear in the system as if they 
emanated from a satellite at a fixed 
range of 25,000 miles, irrespective of 
the actual range. This provision enables 
transfer of high-speed digital data from 


one satellite to another with no break 
in transmission. 

The transmitting system employs a 
five-stage cavity klystron driven by a 
travelling-wave-rube amplifier. The re- 
ceiving system has a_ two-stage para- 
metric amplifier cooled to 20 degrees K 
(minus 253 degrees C) by a helium 
refrigeration system to reduce the noise 
temperature. Four separate waveguide 
horns are used for receiving to give a 
sum signal for the receiver proper, and 
a difference signal from opposite pairs 
of horns to control the automatic track- 
ing system. 

Naturally the performance of the new 
military stations is wrapped in secrecy 
but it may be assumed it will not be 
less than a comparable civil system built 
by The Marconi Company for Cable 
and Wireless Ltd. on Ascension Island, 
for ‘a vital communications link in the 
Apollo Man-on-the-Moon project. This 
Station will be in direct contact with 


Interior of the transmitter cabin 
of the military satellite communi- 
cation station, 
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STATIONS 


Andover, Maine, U.S.A., through a syn- 
chronous satellite stationed over West 
Africa. From Maine the transmission 
will be routed to Apollo Control at 
Goddard Space Flight Centre in Mary- 
land. 
Because of the importance of this link 
the major elements of both transmitter 
and receiver are duplicated and in the 
event of any failure the standby units 
are automatically switched into circuit 
in 0.2 second. 

Transmission power of this station is 
quoted at ISKW on a frequency of 
6000MHz. The receiver, which operates 
at 4000MHz, has a similar helium- 
cooled parametric amplifier to provide 
low-noise reception, 

The new “modular” radar equipment 
is named the S600 Series. [t comprises 
12 different types of aerial heads, five 
different transmitter-receivers and a wide 
range of signal processing equipment. 
The Marconi Myriad computers can be 
integrated with this basic equipment as 
well as data displays, to provide 
advanced data handling facilities to any 
system. 

Differemt combinations of the equip- 
ment can be used to form radar systems 
covering any of the following functions 
—ground control of interceptors 
(G.C.1.), tactical control for weapon 
systems, early warning and reporting, 
general air surveillance, military or civil 
air traffic control, coast watching, etc. 
Civil air traffic control systems, ranging 
from simple, medium-range air traffic 
surveillance to highly complex air traffic 
control by computer, can be supplied. 

A number of the radar heads in the 
S600 Series have been specially designed 
for rapid transportation. Complete 
aerials, built on to wheeled chassis, have 
been designed with sections of the aertal 
folding away to form a very compact 
package which can be stowed in most 
of the military transport aircraft current- 
ly in use, The electronics can be built 
into mobile containers with removable 
wheel units for stowing in an aircraft. 
A complete height finder of surveillance 
radar installation can be transported 
across country, towed behind a vehicle 
such as a Land-Rover. Such a convoy 
can be taken by a single large transport 
aircraft and all the units are sufficiently 
compact and light to be lifted by exist- 
ing military helicopters. 

The containers which house the elec- 
tronic equipment will take any two S600 
transmitter/receivers and associated sig- 
nal processing equipment. Alternatively 
with only one transmitter, a single con- 
tainer can house data handling and dis- 
play equipment. For example a complete 
coast watching radar system with display 
equipment can be built into one con- 
tainer. A complex system having two 
surveillance radars and two height finder 
radars, all with two transmitters operat- 
ing in diversity, would be housed in 
only four containers, although additional 
containers would be required for display 
equipment. 

ay static system built up from these 
modules is highly adaptable. A customer 
who at first has need for only a basic 
installation can, at a Jater date, add on 
extra facilities, the original equipment 
being completely compatible. es 


Celestion 


LOUDSPEAKERS. ... 


choice of discriminating 


music lovers! 


Highly respected for performance, Celestion speakers are advanced in 


design and engineering . 


. these are the speakers overseas reviewers 


have given “rave” notices. Speakers of equivalent quality and similar 
price in the U.K. cost at least 50% more than Encel prices in 
Australia. Frequency response is conservatively quoted in the best 


British traditions. 


oe anes ae ee ee 


‘CELESTION “STUDIO SERIES” 
LOUDSPEAKERS 


Celestion 12°’ co-axial loudspeakers have been 
received most enthusiastically by audio enthu- 
siasts and music lovers in Australia. Clarity, 
transient performance and attack are particu- 
larly satisfying. Both models feature co-axial 
tweeters with electrical cross-overs at 4 kHz. 


MODEL CX 2012 — A 12” HIGH 
FIDELITY CO-AXIAL 


LOUDSPEAKER 
The ‘‘Celestion’’ Deluxe Model CX2012 is 
rated at 20 watts RMS and frequency response 
is conservatively quoted as 30-15,000 Hz. A 
special ‘“‘Brilliance’’ control operates in the 
tweeter circuit —-~ the electrical cross-over is 
at 4 kHz. See reviews in the ‘‘Gramophone”’ 
p.511, April. ‘65, and ‘‘Hi-Fi News" 59 


p.75, 
CXZOI2 siccs svt ‘as see abe 


MODEL CX 1512 — A 12” HIGH 
FIDELITY CO-AXIAL 
LOUDSPEAKER 


The Standard Model CX1512 has a frequency 
response conservatively quoted at 30-15,000 
Hz. and is rated at 15 watts RMS. 

: See reviews in the ‘‘Gramophone"’ 
p.511, April, '65 and ‘Hi-Fi 


News’ p75, June,’65. ENCEL $39 50 
PRICE: GCM ishe cs cet cee ce e 


Encel. 


ELECTRONICS 
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SUPERLATIVE IMPORTED 
WOOFERS—BOTH 15” and 18” 
AVAILABLE NOW! 


Rugged and powerful Celestion woofers are 
particularly suited to public address, yuitar 
and electronic organ applications — and for 
the bass registers in multiple speaker systems. 
In Europe both speakers are very popular 
° . often they are supplied as standard 
equipment with expensive imported electronic 
organs and guitar amplifiers. 

Gist. A 35 watts RMS 15°° speaker, this 
new Celestion unit has been designed for use 
with organs, guitars and public address sys- 
tems. Feroba Il ceramic magnet. total 
flux 180,000) maxwelis. This 

powerful reproducer is Encel $68.50 


pricéd at only «x. «in so. 


OUTSTANDING NEW 18” BASS 
SPEAKER WITH 20 Hz. BASIC 
RESONANCE 
Use of a new type neoprene surround reduces 
the resonance of the new Celestion G18C to 20 
Hz. Total flux is 285,000 maxwells. power 
handling capacity is 100 watts R.M.S. This 
massive woofer is ideal for the sophisticated 
audiophile who is seeking the ultimate in bass 
reproduction at relatively modest price Also 

suitable for electronic organs, 
electric guitars, etc. Write for 98.50 


specifications _..... sews’ aaa ise: “Gaal 


5 POD 
SEMIS 


THE NEW MODEL HF 1300 
Mk. If TWEETER 


A turther development of the popular HF 1300 
tweeter, which was patterned on the well known 
GEC BSC. 1852 tweeter. Frequency response 
is 2kHz. to 15 kHz. plus or minus 2 dB. and 
extends well beyond the latter frequency. Im- 
pedance is 15 ohms at 10 kHz. Recommended 
crossover frequency is 3 kHz. 


This tweeter adds “‘sparkle’’ to 17 50 
any speaker system. ...... ion “mace e 


IF THERE’S A BATTLE OF THE 

COMPACTS ... THE CELESTION 

“DITTON 10° IS WELL TO THE 
FORE 


Many music lovers require compact speaker 
systems and tape recording enthusiasts 
find the addition of external speaker systems 
makes an astounding difference to perform- 
ance. Although only 12°" x 63°" x &4°" the 
“Ditton 10°° incorporates two units, the bass 
reproducer being a specially designed ‘“‘long 
throw’’ model which extends LF response. 
Power handling capacity is 10 watts R.M.S. 
Both 3 and 15 ohm impedances are available 
. » « the 3 ohm model is ideal for use with 
solid state amplifiers and tape recorders. See 
the reviews in ‘Hi-Fi News*’, p.433, Oct., 
°65. and the ‘‘Gramophone"’, p.41, June, ‘65. 
Write for copies of these enthusiastic reports. 
The ‘Ditton 10°’ is beautifully finished in 
teak or: walnut veneers. These compact 


systems are used by one of Aus- 
tralia’s leading universities to re-- 


_inforece sound in the auditoriun: .. 


Head Office: 431 Bridge Rd., Richmond, Vic. Tel. 42 3762 
ydney Store: 257 Clarence St., Sydney. Tel. 294563, 29 4564 
Australia’s Greatest Hi-Fi Centre 


* Wholesalers 


* Trade-Ins Accepted 


PTY. LTD. 
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@ Silslel(ts 


1. SPEED. 


2. CONTROL. 
3. CONVENIENCE. 


5. ECONOMY. 


6. GUARANTEED. 
7. VERSATILITY. 


8. SAFETY. 


9 LESS 
| - MAINTENANCE. 
ig 


DELUXE $5.95 10. MINIWEIGHT. 


Both Deluxe and Mini- 


scope Irons are presented in 
reusable Plastic Pouch-Pack, and 
with a complete set of spare 
tips. Ideal for neat storage and 
easy portability. 


AUSTRALIAN & OVERSEAS AGENTS: 
Wm. J. MCLELLAN & CO. PTY. LTD. 


THE CRESCENT, KINGSGROVE. 2208. N.S.W. 500111 


VICTORIA: 
|. R. H. GROUP SALES VICTORIA 
202 Bell Street, PRESTON. 4801211 202 Argyle Street, HOBART. 


4. LABOUR SAVING. 


De Luxe Model or Miniscope Soldering Irons Mean:— 


Yes, only 6 seconas initial heating up time from cold, 
then practically instantaneous. (5 seconds for Mini- 
scope.) 


Temperature control at your finger tips. Heat only 
where, when, and as much as needed. 


Ideal for inaccessible spots. No burning of adjacent 
insulation. 


Instant warm up. Always ready. Cuts wiping, retin- 
ning and filing of tips to a minimum. 


One iron does the work of several. Consumes 
current only whilst in use. Scope De Luxe performs 
all the functions of other irons from 40 to 150 watts. 
Miniscope — up to 75 watts. No expensive parts to 
replace. 


Fully guaranteed with time tested dependability. 


Solders widest range ot connections — small and 
large. May be operated from 4 or 6 volt accumulator. 


Low voitage operation. Heat sensitive components 
protected. 


Longer tip life. No expensive heating element to 
replace. Maintenance without special tools. 


Scope De Luxe weighs only 3} ozs. complete. Mini- 
scope 1} ozs. 


cae 


MINISCOPE $5.28 


SCOPE and MINISCOPE 
both operate on voltages from 
20 VV. % 6S V.AG:. or DiC. or 
from 240 V. A.C. meins through 
a ‘‘National’’ Scope Transformer. 
Fitted with 6ft. 3-core flex and 3- 


TASMANIA: W. P. MARTIN PTY. LTD. 


S$. AUSTRALIA: COLLETT & CANT PTY. LTD. 
103 Halifax Street, ADELAIDE. 


N.Z.: H. W. CLARKE (N.Z.) LIMITED 
42-46 Cable Street, WELLINGTON, C.3 


N.Z.: H. W. CLARKE (N.Z.) LIMITED 
10 Teed St., New Market, AUCKLAND, S.E.1 


Please forward free illustrated literature and specifications 


Wm. J. McLellan & Co. Pty. Ltd. RCT ae ORNL eT TEN, eR AM 
THE CRESCENT, KINGSGROVE, 2208. 


N.S.W. TELEPHONE 50 0111. 
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pin mains plug $7.65. 


W. AUSTRALIA: |. W. HOLMAN & CO. 
249 James Street, PERTH 


QUEENSLAND: K. H. DORE & SONS 
505-507 Boundary Street, BRISBANE 


ALSO TOWNSVILLE AND ROCKHAMPTON 
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ULTRA-THIN PLASTIC FILMS 


FOR MICROCIRCUIT INSULATION 


A new group of polymers (chemically changed plastic mat- 

erials) created by a scientist at the General Electric Research 

and Development Centre, New York, can be produced as 

films only a few millionths of an inch thick. One of the ap- 

plications for the new polymers is as a superior electrical 
insulation for microelectronic devices. 


The revolutionary polymers were 
described at the recent 14th Canadian 
High Polymer Forum, held in Quebec, 
Canada, in a paper presented by Dr A. 
Nelson Wright, a physical chemist 
at GE's Research and Development 
Center. 


One of GE’s new polymers is formed 
from hexachlorobutadiene — an_ inex- 
pensive (about 20c per pound) and com- 
mon chemical that is not subject to 
conventional forms of polymerisation. 
Pinhole-free films of this polymer have 
been desposited successfully upon sili- 
con, aluminium, stainless steel, tin, lead, 
gold, niobium, and many other surfaces. 
Although these films are only a millionth 
of an inch thick, they are electrically 
and mechanically continuous — and also 
exhibit excellent adhesion to the 
substrate. 

GE’s new plastic material is the first 
known example of ‘a completely chlori- 
nated polymer, and it shows excellent 
thermal stability in the presence of 
oxygen. 

Dr Wright also has been able to 
deposit films from tetrafluoroethylene 
(TFE) gas, which is also the starting 
material for commercial non-adherent 


surfaces, Using the photodeposition tech- 
nique, however, TFE material can be 
deposited for the first time in a con- 
tinuous thin-film form. 

One major application for thin films 
is as electrical insulation in microelec- 
tronic devices, such as integrated cir- 
cuits—-now being used increasingly in 
many electronics applications, in equip- 
ment as simple as radios or as complex 
as computers. Conventional materials 
used in this way are porous and often 
do not adhere satisfactorily to the sub- 
strate. GE’s new thin-film polymer, by 
contrast, surmounts both problems. 

The new polymer is produced by the 
photodeposition technique. In this pro- 
cess, the polymer coating is applied in 
gaseous form inside a vacuum chamber. 
After the object to be coated has been 
placed inside the chamber, the air is 
pumped out and _ hexachlorobutadiene 
gas is introduced into the system. When 
the system is irradiated with ultraviolet 
light, a polymer film is deposited 
upon the surface of the object. The 
thickness of the film depends upon the 
time of the ultraviolet irradiation. 

If a mask is placed in front of the 
substrate, an extremely well-defined pat- 
tern can be formed upon it. In this 


THIN POLYMER FILM 
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This diagram shows the general arrangement for forming deposited 


patterns of the new polymers on a substrate material. 


The substrate is 


placed inside the vacuum chamber, the air is pumped out, and 
a monomer gas is introduced into the system. When the system is irradiat- 
ed with ultraviolet light, a polymer film is deposited upon the surface of 


the substrate. 
ultraviolet irradiation. 


The thickness of the film depends upon the time of the 
If a mask is placed in front of the substrate to 


prevent light falling upon sections of the surface, the screened areas 


remain uncoated. 


In this way conducting paths can be formed upon a 


substrate coated with a conducting material. 
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Dr. A. Nelson Wright, the Gen- 
eral Electric research scientist 
who created the new group of 
polymers, studies the apparatus 
he used for depositing films only 
a few thousandths of an inch 
thick. The polymer coatings are 
applied in gaseous form inside a 
vacuum chamber similar to the 
one shown here. When the sys- 
tem is irradiated with ultraviolet 
light, a polymer film is deposited 
upon the surface to be coated. 
patterns can be formed on a sub- 
strate by means of masks, as 
shown in the schematic diagram 
below. 


way, for example, the new polymer has 
been deposited in various configurations. 

The photodeposition process also solves 
the problem of making polymers “stick” 
to metallic and other surfaces, The sur- 
face of the substrate interacts with the 
gas before polymerisation begins, thus 
promoting a high order of adhesion be- 
tween the polymer film and the substrate, 
The substrate does not have to be freshly 
prepared. 

“The General Electric Company is a 
pioneer in the ‘tailor-making’ of unique 
plastics to fill requirements that no other 
materials can satisfy,” said Dr Arthur 
M. Bueche, GE vice-president in charge 
of the company’s Research and Develop- 
ment Centre in Schenectady, N.Y. “In 
recent years, this work has resulted in 
the invention of PPO(R) and Noryl (R) 
thermoplastic resins, now being 
manufactured near Albany, N.Y., in a 
new plant with a capacity of ten million 
pounds per year, as well as a new 
family of plastics that conduct electric 
current. The invention of new thin-film 
polymers may provide a whole new area 
for potential growth in the use of 
plastics.” 

The new plastics will require addi- 
tional development before they become 
commercially available. Patent applica- 
tions for the family of polymers have 
been filed in Dr Wright’s name. = 
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Hansen 


ELECTRONIC 


INSTRUMENTS 


— for virtually every application. Covered by guarantee 
and individual test before sale. 


MODEL M70 
PRICE: $81.50 
plus Tax F.O.R. Sydney 


Available Australia wide—see your local dealer. 


Sensitivity: DC: 20,000 opv. 


AC: 5000 opv. 
Volts: DC. : 0-700 (7 ranges) 
AC : 0-700 (6 ranges) 


Current: DC : 0-50uA. 0-7-140mA 
Ohms: 0-5K, 0-500K, 0-50 Megs. 
Cepacity: 0-0.03-0.6 uF 
Inductance: 0-5-500H 
Decibels: —20 to +59 
RF Volts: 0-14 rms: 0-40 p-p 


Sensitivity: DC-33,000 opv 
AC-15,000 opv 

Volts: DC-0 to 3000 (7 ranges) 
AC-0 to 3000 (8 ranges) 

Current: DC: 0-3000uA (2 ranges) 


0-300mA (3 ranges) 0-12A (2 
ranges} AC:0 to I2A (2 ranges) 


Ohms: 0-200K, 0-200 Meg 
(4 ranges) 
Capacity: 0-2000uF (S ranges) 


Inductance: 0-10,000H (4 ranges) 
GM: 0-20,000 umhos 


Decibels: —28 to +58 (6 ranges) 
RF Volts: 0-1200 rms (4 ranges) 
0-3500 p-p (4 ranges} 

Sensitivity: DC-6000 opv. 
AC-2700 opv. 

Volts: DC: 0-600 (5 ranges) 
AC: 0-600 (4 ranges) 

Current DC: 0-300uA : 0-12 
0-300mA 

Ohms: 0-2OK: 0-2-200 Megs 
Capacity: 0-01, O-2uF 
Inductance: 0-1000H 
Decibels: —15 to +58 


S Meter & Tube Emission Tests 


range of Hansen Meters. 


1%, + t 
* oun ETE i i 
weptk * 


MODEL FN 
PRICE: $31.50 
plus Tax F.O.R. Sydney 


MODEL SC 
PRICE: $15.15 
plus Tax F.O.R. Sydney 


Ask also for information on the complete. 


JACOBY, MITCHELL & Co. Pty. Ltd. g*s, 
469-475 KENT STREET, SYDNEY oe 


MELBOURNE: 
1S ABBOTSFORE SY... 
NTH. MELBOURNE. 
(30-2493 -2) 


JM8/67 


6382 SOUTH 
SLANMOORE, 


BRISBANE: 
ROAD. 36-74 EDWARD SY. 
(33-6117) (20-$8$8) 232 
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PERTH. (28-1162) 


(26-2651) 


AGENTS: 
PERTH: TASMANIA: 


c. #. LIDDELOW & CO., K. W. McCULLOCH P./L. 


?.0. BOX 
LAUNCESTON. (2-$322) 


WILLIAM 5&7T.. 


LIGHT BEAMS GUIDE AIRCRAFT AND AIM GUNS 


In U.S.A,, Honeywell Inc. has developed a system that literally 
requires that a pilot use his head to control a helicopter’s 


navigational computer, 


armaments 


or reconnaissance 


photographic equipment. 


The aiming system, developed by 
the Systems and Research Division in 
Minneapolis, lis being proposed for use’ 
on the U.S. Army’s newly developed 
AAFSS (advanced aerial fire support 
system). The first production models of 
this helicopter are expected to fly shortly, 
and the Army plans to test the Honey- 
well aiming system some time in June. 

Completely controlled by head move- 
ments, the system reportedly reacts fast 
enough to track a target while the craft 
is flying as fest as 660 knots or at 
altitudes as low as 150 feet. 

The basic idea for such a hands-off 
control is hardly new, but earlier designs 
lacked the required accuracy and 
manoeuvrability. Further, older units had 
a mechanical link between the pilot and 
the steering mechanism which limited 
the pilot’s movements. The Honeywell 
system’s link is a beam of light. 


When the pilot has lined up the target 
in his sight, he operates an ON/OFF 
switch. The computer aims weapons or 
automatically. 


cameras 


\ 


ON-OFF SWITCH 
nl 


The system consists of a target sight 
attached to a plastic band which fits 
over the pilot’s helmet, four photo- 
detectors (two on each side of the 
helmet), two low-intensity hight sources 
(one on either side of the cabin) that 
produce rotating beams, a small special- 
purpose computer, and an on-off switch 
for the system. 


To aim the system, the pilot merely 
sights the target through his eyepiece 
and flips the switch. This action aligns 
the navigational system, the armaments, 
or the cameras on to the target. Natur- 
ally, though, he must not view the 
target out of the corner of his eye—he 
must sight it head-on. 


The spatial relationship between the 
four sensors and tthe two light sources 
provides all the information necessary 
to calculate the position of the pilot’s 
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head and to establish the line of sights 
to the target. Since the are 
clamped to the sides of the cabin, only 
the sensors move—in tandem with the 
pilot's head motion. The sight is mounted 
on the headband so that its projection 
axis is parallel to the axes of each pair 
of photodetectors. Thus, the pilot can 
adjust the sight in any exis without 
affecting the alignment of the system. 


As the two lights spin around, their 
thin beams hit each detector in sequence; 
the time interval between the triggering 
of each sensor is a measure of the angle 
between each light source and each pair 
of sensors. Hence the position of the 
pilot’s head relative to the light sources 
ts calculated by simple trigonometry. 


The angle resolving computer is 
designed with digital integrated circuits; 
it translates the time intervals into 
angles and subsequently into azimuth 
and elevation signals for the aiming 
mechanism of the weapons or cameras. 
A headband unit weiehs 130z, while the 
total system with sufficient hardware for 
two headbands (one for the pilot and 
one for the co-pilot) weighs 35lb. 


(“Electronics” Vol. 40, No. 6.) S 
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40 
POWER DISSIPATION 


The Mullard preferred heatsink extru- 
sions listed below are manufactured in 
Australia and offer design engineers 
“off the shelf’ heatsinks for most 
power semi-conductor applications. 


Type Standard Lengths Finish 
35D 2” 3” 4° §* Anodised 
45D 3” 4” 6” Anodised 
55D 4” 6” 8” Anodised 
65D 4” 6” 8” Plain 


Bulk material is available in 36” and 
72” lengths. Non-standard lengths, sub- 
ject to quotation, can be supplied in 
minimum quantities of 100 pieces. 
Further details are available from 
Mullard offices throughout the Com- 
monwealth. 
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For use with lower 
power transistors and 
silicon diodes. 


3 55D 


For use with high 
power transistors, 
thyristors and silicon . 
diodes. 


MULLARD-AUSTRALIA PTY. LTD. @ 35-43 CLARENCE STREET, SYDNEY, N.S.W., 29 2006. 
123 VICTORIA PARADE, COLLINGWOOD, N.5, VIC., 


Associated with MULLARD LIMITED, LONDON 
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41 6644 


2 450 


For use with medium 


power transistors, 
thyristors and silicon 
diodes. 


4 65D 


For use with high 
power thyristors and 
silicon diodes under 
transient current con- 
ditions. 


(Gam 
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Integrated circuits, which at present use an inter-connected 
assembly of many transistors, diodes and resistors, may soon 
be fabricated using the bulk properties of a crystal rather 
than the potentials at a series of p-n junctions. The re- 
searchers have called this new device a Domain Originated 
Functional Integrated Circuit. (DOFIC). 


by C. P. Sandbank (Standard Telephone Labs.) 


In certain semiconductors, high-field 
bulk effects which occur can be used to 
produce solid state devices that over- 
céme some of the limitations found in 
p-n junction devices when operated at 
microwave frequencies. More recently, 
experiments carried out at Standard 
Telecommunication Laboratories, have 
shown that, in addition to the microwave 

plications, solid state bulk-effects can 
play a much wider role in electronics of 
the future. 

The essential property of the bulk 
effect semiconductor or DOFIC is that 
at high fields it should exhibit a tendency 


towards negative mobility. In these cir- the 


cumstances, the carriers rearrange them- 
selves in such a way that a high field 
domain is formed and sweeps through 
the crystal. It is possible to obtain very 
marrow domains travelling through the 
‘crystal over distances which are long 
compared to the width of the domain. 
There are several basic physical mech- 
anisms giving rise to the fonmation of 
high field domains, and between them, 
they give a wide range of domain veloci- 
ties. For example, domains due to field 
dependent trapping effects can move as 
slowly as one centimetre per second, 
whereas electron-phonon interaction 
gives domain travelling at the velocity 
of sound in piezo electric semiconduc- 
tors such as cadmium sulphide. 

The more familiar electron transfer 
from the light to the heavy effective 
mass states in gallium arsenide produces 
domains travelling at up to 10° centi- 
metres per second. The posstbility of 
making bulk effect integrated circuits 
arises from the fact that the domain can 
be made to interact with variations intro- 
duced into the drift path, and thereby 
synthesise complex electronic circuit 
functions. In the DOFIC no conven- 
tional components are identifiable and 
hence, unlike the more familiar present- 
day integrated circuits, it cannot be de- 
scribed in terms of a _ recognisable 
equivalent circuit. 

It is, therefore, necessary to explain 
the operation by referring directly to the 
electronic function to be performed. The 
characteristics of most electronic circuits 
can be expressed in the terms of a wave- 
form where one essential parameter such 
as current, is plotted as a function of 
time. This waveform is normally the 
basic invariant characteristic of the cir- 
cuit, but the state at any instant may be 
determined by the input. | 

The basic characteristic of the DOFIC 
igs derived from inhomogeneities which 
are introduced into the drift path be- 
tween the cathode and the anode. The 


inhomogeneities are “read” by the 
domain as it sweeps through the crystal. 

The inhomogeneities may be obtained, 
for example, by varying the cross-secticn 
of the drift path. The variations in cross- 
section will then appear as variations in 
current as the domain traverses the 
sample; thus any desired waveform may 
be synthesised by suitably shaping the 
crystal. Other methods, such as localised 
diffusion which varies the doping of the 
semiconductor, may be used to produce 
the desired profile. 

Furthermore, it is not necessary that 
these variations be permanently built into 
device: for example temporary 
changes can be induced by photon initiat- 
ed ionisation. 

We have, therefore, the essentials of a 
complex wave-form generator in which 
the waveform may be permanently pro- 
grammed into the device, or it may be 
produced as the result of a changing 
photon image as in the television camera 
tube. (See below.) 

In a really complex electronic circuit 
it is necessary, not only to generate the 
waveform, but to be able to select any 
portion of it at the command of the in- 
put. In the DOFIC, this may be achieved 
by using the input to control the length 
of the drift path traversed by the 
domain. 

A simple analogue-to-digital converter 


DOFIC—A NEW APPROACH TO 
SEMICONDUCTOR TECHNOLOGY 


iNustrates this, in which the digital code 
was produced by varying the area of 
a cross section of the drift path. The ana- 
logue law was superimposed as a taper 
carrying an additional variation of the 
cross section. This taper causes the length 
of the drift path traversed by the domain 
to be a function of the analogue input. 

Although only very simple devices have 
been made so far, they demonstrate the 

ssibility of using bulk effects to realise, 
in a single drift path, electronic functions — 
which would normally be performed by 
a really complex integrated circuit with 
many component elements. 

It must be emphasised that the DOFIC 
is still in the research phase, and that 
many problems remain to be solved, par- 
ticularly in view of the severe demands 
which bulk effect devices make on the 
quality and properties of the semicon- 
ductor. Nevertheless, the DOFIC repre- 
sents a fundamental change in the direc- 
tion of integrated circuit concepts. Where- 
as the “conventional” integrated circuit 
is a considerable technological achieve- 
ment in enabling thousands of compon- 
ents to be manufactured on a single 
crystal of silicon, it represents little ad- 
vance from the point of view of the 
electronic network. And except for ease 
of interconnection, the IC does not 
really take advantage of the fact that all 
the components are situated within one 
semiconductor crystal. 

The bulk-effect integrated circuit, on 
the other hand, breaks new ground by 
using the distributed properties of the 
semiconductor to synthesise the de- 
sired electronic function directly. On the 
face of it, this seems the next logical 
step in the development of the integrated 
circuit concept. (“Electronics Weekly,” 
24/5/67). ES 


PU 


DOFIC IMAGE—SENSING PANEL 


A solid-state image sensing panel for television cameras with scanning 
performed by electrical field domains travelling through the bulk semi- 
conductor was one intriguing possibility hinted at during a conference on 
integrated circuits held at Eastbourne, U.K., recently. The idea is an 
extension of the DOFIC concept (see above) and was revealed by C. P. 
Sandbank of Standard Telecommunication Laboratories who is largely 
responsible for the fundamental approach to “molecular electronics.” 

In the DOFIC the travelling domains “read” a conductivity pattern 
impressed into the GaAs semiconductor, so converting the spatial pattern 
into a variation of current with time. The conductivity profile, however, 
can be produced by means other than a permanent built-in structure—in 
this case by a temporary pattern of incident light. Here, the conductivity 
of the drift path is locally modified by extra current carriers excited by 
the incident photons. A suitable scanning rate could be achieved since 
the domains can be made to travel at velocities from 1cM/sec to 


10’cM/sec. 


This “analogue” approach has not been developed to anything like 
the same extent as the “digital” solid-state image sensing panel using an 
array of photodetectors with scanning by X-Y addressing, as exemplified 
bv RCA and Plessey, but Sandbank did reveal that he had obtained crude 
video signals from a DOFIC device. He felt that the complications of the 
computer-like circuitry in “digital” devices might be a disadvantage, and 
questioned whether this technique was really going in the right direction. 


(“Wireless World,” June, 1967.) 
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VEREADY 


TRADE MARK 


RECHARGEABLE 
HICKEL- CADMIUM 


BATTERIES 


(All batteries 
actual size) 


They also offer constant output voltage, long life and sealed maintenance-free 
construction. “Eveready”. rechargeable nickel-cadmium batteries are suitable for 
a wide variety of commercial, industrial and military applications. Cell sizes range: 
from 20 mah to 23AH in button, cylindrical and rectangular forms. 


FOR FURTHER DETAILS: 


Contact your nearest Union Carbide Sales Office or write to Union Carbide, Australia Limited, 
167 Kent Street, Sydney. 


PRODUCTS OF feeeeeaen 


‘Eveready’ and ‘Union Carbide’ are registered trade marks. 


CARBIDE 


E825 
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Some of the limitations of Moving Target Indication (MTI) 

used in airport radars are overcome with a new system called 

Selective Moving Target Indication (SMTI), developed in 
the U.K. by the Solartron Electronic Group. 


By R, N. 


The need for Selective Moving Target 


Indication springs from the fact that use The 


of cancelled video (MTI) has some seri- 
ous disadvantages, the most obvious 
being the fading which occurs when an 
object moves tangentially to the radar 
line of shoot. To understand these dis- 
advantages it is necessary to understand 
how MITI works and what the require- 
ments are that it is designed to meet. 

An air-traffic controller is primarily 
concerned with radar returns from air- 
craft. In its basic form, a radar set ac- 
cepts returns from anything that will re- 
flect its transméssions, which means that 
houses, trees, hills, factory chimneys and 
the hike will all appear on the screen as 
clutter. This clutter appears chiefly in the 
centre of the picture, extending to five, 
ten or even twenty miles out, depending 
on the terrain; beyond that range there 
are isolated patches of returns, which 
may be up to 40 or 50 miles out but 
which are probably limited to one or 
two narrow sectors. 

As it is not possible to distinguish be- 
tween aircraft returns and permanent 
echoes on the basis of signal strength (the 
strength of the return from permanent 
echoes is generally greater than that from 
an aircraft), a system of discrimination 
based on movement was devised, the 
signal returns from each pulse be- 
ing stored and compared with those of 
the succeeding pulse. If thefe is no 
phase change, the circuit assumes that 
the object producing reflection is sta- 
tionary and should not, therefore, be 
-reproduced at the display; instead t 
part of the signal is cancelled and not 
shown. 

If there is a phase change, however, 
the object is assumed to be moving and 
is passed to the display for reproduction. 
Because responses from stationary ob- 
jects have been deleted, the signal being 
ted from the MTI circuit to tne display 
is called “cancelled video.” 

In order to achieve a phase change, 
there must be a radial component of 
movement. This means that an aircraft 
which is flying tangentially to the radar 
transmission is not re 
img object, and its return is not included 
in the cancelled video signal ‘fed to the 
display. There is a similar difficulty when 
the radial component of the speed of 
the object coincides with what is caHed 
the “blind speed,” i.e., that speed at 
which there is no phase shift between 
‘the compared signals because the dis- 
placement is a precise number of 
cycles, The MTI circuit treats this effect 


as a MOV- : 


Harrison 


as a return from a stationary object. 
use of MTI is an expediency, and 
it is customary to gate its operation at 
the lowest range at which the cee | 
of the permanent echoes are eliminate 
This means that there is a circular area 
at the centre of the picture in whiich 
cancelled video is used, while outside 
this area uncancelled video (“raw radar”) 
is displayed. Permanent-echo patterns 
are usually far from circular, so the 
choice of a grating range is a compro- 
mise between the elimination of all per- 
manent echoes and the use of cancelled 
video over large areas covered by the 
system where there are no permanent 
echoes. 

The punpose of the selective MTT 
technique is to limit the operation of 
MTI to those areas where there are 
actually permanent echoes, and to use 
uncancelled video everywhere else. There 
is thus established a requirement to 
switch between cancelled and un- 
cancelled video during each radial move- 
ment of the scan, such switching one 
either a single change or cycled severa 
times, depending on the complexity of 
the permanent-echo pattern. 


SMTI has as its basis a normal video 
map, or a single channel of a dual-optic 
video map, the video-map plate used 
being a photographic analogue of the 
permanent echoes occurring at the par- 
ticular radar site. AH echoes are of the 
same strength and are represented on the 
plate by clear emulsion, the rest of the 


his Plate being opaque. When the flying 


spot scans a permanent echo, light is 
transmitted to the photomultiplier and 
induces an output voltage; as soon as 

movement of the spot carries it 
beyond the permanent echo, the fight is 
cut off and the output from the photo- 
multiplier falls. Thus an output voltage 
from the photomultiplier corresponds to 
the occurrence of a permanent echo and 
indicates the need to use cancelled video; 
the absence of a voltage corresponds to 
an area without clutter, in which case 
uncancelled video can be used. The out- 
put from the photomultiplier is ampli- 
fied and processed to produce a switch- 
ing waveform, after which it is fed to 
a sOhid-state switching cirouit. 

A prototype switching unit is currently 
in operation at the London Air Traffic 
Control Centre, and was used in trials 
associated with the Marconi S.264 radar 
at Ash. The siting of this radar is such 
that traffic in Airways Red 1 and Blue 
29 in the region of Clacton is flying 
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© SELECTIVE MOVING TARGET 


INDICATION FOR AIRPORT RADAR 


tangentially, and tends to disappear at 
the time when it should be reporting. 
Originally, 


permanent-echo _ plates 


for SMTI were produced empirically by 


scratching an exposed (and developed) 
photographic plate with a knife. When 
map evaluation was being carried out by 
the Canadian Department of Transport 
at Carp, Ontario, it was decided that a 
more accurate method of producing the 
permanent-echo plates should be used. 
Three photographs were taken of the 
permanent-echo pattern, with a short 
time interval between each to show up 
movement; all moving returns were then 
eliminated, and the remainder were trans- 
ferred to a scaled-up drawing prepared 
in the same way as a normal video- 
map drawing. 

When this plate was used at Carp, it 
became apparent that insufficient allow- 
ance had been made for the variation 
which occurs between the maximum and 
minimum permanent-echo patterns. Un- 
der different weather conditions, the re- 
turns from objects on the ground varied 
considerably, and the photographs pro- | 
bably represented a minimum level of 
permanent-echo reflectivity rather than 
a maximum, Another difficulty, which 
had been appreciated when making the 
permanent-echo drawing but thad not 
been completely overcome, was the lack 
of circularity in the PPI (plan position 
indicator) sweep. This lack of circularity 
was apparent from the rangemarks, 
which could most fairly be described 
as “somewhat oval” and although calcu- 
lations had been made of the displace- 
ment of the permanet echoes thus in- 
duced, they had not been sufficiently 
accurate. 


The permanent-echo plates now be- 
ing produced represent the pattern of 
clutter, but they do not delineate indivi- 
dual permanent echoes unless these are 
well isolated from other returns. This 
ensures that seasonal variations in reflec- 
tivity will not affect the picture, and the 
- of preparing the plates is thus re- 


Nowadays, provision is made for dis- 
playing to the controller the pattern of 
permanent echoes which is being used, 
showing him in what areas he may 
expect tangential-fade or blind-speed ef- 
fects, and what areas will be free of 
them. To do this, the output from the 
head amplifier of the SMTI channel is 
repeated as a separate video signal and 
fed to the controlier’s display; there is a 
gain control associated with this circuit, 
and in using it the controHer can bring 
up a background of fine-grain noise. 
As an alternative to this, it would be 
possible to display the permanent-echo 
area in outline, but the background 
method was chosen in order to avoid pos- 
sible conflict with the use of contours for 
displaying weather information.  (“In- 
dustrial Electronics,” April, 1967.) g 
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Tandberg 


The popular |; and the new 
Tandberg “Series 12” | Tandberg Model 6X! 


The name Tandberg is synonymous with precision engineering, 
completely natural sound reproduction and advanced tape 
recording technology. The “Series 12” has already established 
an enviable reputation as a completely self-contained stereo 
system; the new Model 6X Stereo Tape Recorder has been de- 
veloped with the perfectionist in mind. Nothing has been spared 
to make the 6X the most effective, efficient and versatile tape 
recorder available in the world today. Both models proudly carry 
the Tandberg name. 


The proven The new 
Tandberg “Series 12” Tandberg 6X Stereo 


Stereo System 


Completely solid state, the ‘‘Series 12” 
incorporates twin ten-watt R.M.S. stereo 
amplifiers, two built-in wide-range 
speakers, sensitivity for radio tuners 
and ceramic/crystal cartridges, concen- 
tric volume controls and twin electronic 
beam indicators for positive control of 
recording level. At 7¥2 i.p.s., frequency 
response is 40-20,000 Hz. Signal to 
noise is 55 dB. This fine recorder is the 
most advanced self-contained stereo 
recorder yet released by Tandberg and 
may be used with confidence as the 
heart of a complete high-fidelity stereo 


Tape Recorder 


This versatile professional-quality stereo 
tape deck features a new bias head for 
guaranteed frequency response and un- 
beatable signal-to-noise characteristics. 
At 7% i.p.s. the signal-to-noise figure 
is an astounding 62 dB.! Frequency 
response is 20-25,000 Hz. at 7% i.p.s., 
a centre channel amplifier permits 
simultaneous playback of two tracks to 
mono ’phones. Monitoring is possible 
both ‘‘on’’ and “off’’ the tape as well as 
“sound on sound’. Ask for complete 
specifications at your favourite audio 
store. 


system. 


Australian National Distributors: INTERSTATE REPRESENTATIVES: 


° , S.A.: Eilco Sales Pty. Ltd., 7-9 Osmond Terrace, Norwood, S.A. Tel. 63 4844 
Simon Gra yey Lael, Q'land: Sydney G. Hughes, 154-158 Arthur St., New Farm, Brisbane. Tel, 58 14.22 
W.A.: Athol M. Hill, 613-615 Wellington Street, Perth. Tel. 21 7861 
Head Office: Tas.: K. W. McCulloch Pty. Ltd., 109 York Street, Launceston. Tel. 2 5322 
28 Elizabeth St., Melbourne, Vic. Tel. 63 8101* A.C.T.: Australian Physical Laboratories, P.0. Box 225, Canberra City. 
Sydney Office: Tel. 4 3010 (Mr. J. £. Howe) 


2? Ridge St., North Sydney, N.S.W. Tel. 92 3890 N.T.: Pfitzner’s Music House, Smith Street, Darwin. Tel. 3801 
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SCIENTIFIC AND 
INDUSTRIAL NEWS 


Automatic mail reader sorter 


A mail sorter that automatically reads numbers, such as 
POSTCODE, handwritten on letters, and then sorts them out in 
pre-assigned stackers at a speed of more than 5 pieces per 
second, has been developed for the Japanese Government’s 
Ministry of Postal Services by the Tokyo Shibaura Electric Co., 
Ltd. (Toshiba). The new mail sorter is the world’s first such 
machine capable of reading handwritten Arabic numerals without 
restriction at such _ hi speed. In testing the reader-sorter's 
performance, it achieved 95 per cent accurdcy in recognising 
and sorting samples of numbers written by hand with a variety 
of writing instruments. ‘¢ 

The reader-sorter’s optical character reading unit consists of 
a new type vi camera and a recognition logic, the latter 
using integrated circuits entirely in its construction. Character 
recognition by the machine is accomplished by an improved 
feature detection method recently developed for a new Multifont 
Optical Character Reader at the Toshiba Central Research 
Laboratory. os ; i 

Character recognition is carried out as follows: A character 
is analysed by its geometrical features and compared to a diction- 
ary of recognition ic which has been compiled from a tre- 
mendous variety of handwritten numerical characters. The dic- 
tionary is so versatile that if an unpredicted handwritten 
character appears, the recognition logic is improved by the 
addition. of the handwritten number to the other characters 
already in the dictionary. 

Toshiba has also developed the world’s first facer-canceller 
that, in addition to facing and postmarking the mails, can sort 
automatically, special delivery mail from ordinary mail by 
a ea the colour and shape of postage stamps. Conventional 
machines employ expensive phosphor-processed stamps in recogni- 
tion. Toshiba’s new machine detects and sorts mail by the 

colour contrasts of the edges of the stamps and no special 
- chemicals, designs, or printing methods are required. The Toshiba 
Facer-Canceller has two stamp detection sections for scanning 
each side of a letter. The mail is postmarked and sorted into 
selected stackers. Tests in the field showed a high variety of 
accuracy. 


Light problem in space 


Studies by scientists of Lockheed Missiles and Space Co. 
have shown why dazzling sunlight in outer Space causes dis- 
comfort to astronauts. Five human test subjects needed an 
average of 20 per cent more time to perform simple tasks in 
the stmulated sunlight of space than they needed in normal 
sunlight on earth. 


~ Explaining Lockheed’s solar illumination studies, a company 
spokesman, William Kincaid, said: “Our extremely bright xenon 
arc ka and searchlight reflector could not match the intensity 


of sunlight in space, but this bright light upled with our 
black, light-trapping work area helped create the brilliant glare 
and harsh shadows astronauts face in space work. ‘he con- 
trast between bright light and the black shadows caused 
by the astronaut is the major cause the problem; jt is not 
simply the bright light alone. r 

“On the earth light is dispersed by the atmosphere, reflected 
and scattered by every object in our environmént. Almost never 
do we see great contrasts in light intensities, and we are 
accustomed to our familiar visual cues for working in an abun- 


MIU 


Seven high-frequency single-sideband radio transmitters 
have been designed and built by Amalgamated Wireless 
(Australasia) Ltd. for the Overseas Telecommunications 
Commission (Australia). They will provide  high- 
frequency communications circuits associated with the 
global communications network being set up for the 
United States National Aeronautics and Space Adminis- 
tration (NASA). Five of the A.W.A. transmitters are 
now in use at the NASA ground station located at 
Wanneroo, near Perth. One of the seven transmitters 
ts seen here under construction at the A.W.A. works at 
Ashfield, N.S.W. 


dance of light. But in space, there is no. atmosphere to disperse 
light. Except for reflections from the work area or the astronaut 
himself, the light is from a single source. Most of man’s 
visual habits don’t apply to the new condition of absolutely 
black shadow contrasted by brilliant light.” 


Linear amplifiers contract 

Commonwealth Electronics Pty. Ltd. has been awarded a 
contract by the Department of Civil. Aviation worth $202,000 
for the development and manufacture of a quantity of 10K W 
linear amplifiers. The amplifiers will be used, in conjunction with 
suitable exciters, as mew transmitters for the following 
applications: | 

A Volmet system from Sydney Airport which continually 
broadcasts weather information on a special high frequency 
channel. This is a particularly useful service for international 
aircraft as it enables pilots to receive the current Sydney weather 
although their aircraft could be up to 1,500 miles from Sydney. | 

Improved air/ground/air communications for air services 
between Australa, South Africa and South-East Asia. 

A new air traffic control co-ordination radio telephone net- 
work linking Perth, Darwin, Djakarta, Mt. Isa, Adelaide and 
Alice Springs. 

Additional transmitting facilities for D.C.A.’s international 
transmitting station at Landilo, outside Sydney. | 


Laser beam alignment device 

A minute spot of coherent light from a laser beam is 
used in positioning 14-ton jigs used as tooling in aircraft pro- 
duction at the Lockheed-California Company. The method is 
said to be as much as 12 times faster, more accurate (to 
five thousandths of an inch) and to require less effort because 
final positioning is automatic, than the previous optical systems 
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How well can 1 speaker unit 
recreate the entire audio 


spectrum for only $60.14? 


Brilliantly. You're looking at the ingenious new LORENZ 12” 
hi-fi loudspeaker. It's a 3-way unit, with 2 tweeters on a coaxial 
bracket and a high pass filter for concert-hall accuracy and 
clarity. Output is 30W. Frequency range: 30-15,000 Hz. Magnet 
is a 17} oz. Alnico. (93,000 Maxwell). It's a true full-range 
speaker. It's compact. Impedence: 4, 8 and 16 ohms. 

Weight: 7, Ib. The retail price is only $60.14. 


Available from all recognised retail wholesalers. 


For further information, contact Standard Telephones and Cables 
Pty. Limited, Electronic Components Division, Moorebank Avenue, 
Liverpool, N.S.W. 2170. Phone 60 20333, Meibourne 480 1255, Canberra 
49 8667. Agencies in Brisbane 47 4311, Adelaide 51 3731, Perth 21 6461 
and Launceston 31 2511 


AN 


LORENZ world-wide telecommunications and electronics 
ASSOCIATE 
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widely used in industry for this purpose. The new system is also 
expected to be cheaper. Although designed specifically for pre- 
cision requirements of aircraft tooling and production, Lockheeds 
laser beam alignment has much wider application, for example, in 
car manufacture and heavy engineering construction. The inventor, 
Lockheed’s Ralph A. Hamilton, also devised the earlier optical 
system his laser beam device will replace. 

The system is unique. in several aspects. It is umique in 
the . distances over which it can be used — Lockheed ts ex- 
ploring its application to an 1,800-foot test range. Its automatic 
operation is unique — with a company-patented hydraulic posi- 
tioner accurate to one-tenth of one thousandth of an inch 
Accuracy system as a Whole is unique — five times 
that of present systems beyond 50 feet. And so is its ““modul.ted” 
signal unique — unaffected by any other light source. 


Low power ‘Scatter’ system 


The Marconi Company Ltd., of U.K., has developed a new 
type of communications system as a substitute for short-range 
HF radio. Called “Thin Line Tropospheric Scatter,” it is said to 
provide more reliable communication, and to be competitive in 
price, with HF equipment. The first two links using the new 
system have been installed for Cable and Wireless Ltd., between 


The “Thin Line Tropospheric Scatter” link supplied by 

Marconi’s for Cable and Wireless Ltd. for Cayman Brac, 

where signals are relayed to Jamaica and Grand Cay- 
man, in the West Indies. 


two islands in the West Indies, Eight separate telephone channels 
can be accommodated with this particular installation, giving 
high-quality communication free from much of the fading and 
interference which is experienced in short-wave systems. 


Thin Line Tropospheric Scatter exploits a phenomenon by 
which radio signals, transmitted almost parallel to the earth’s 
surface, are scattered in the lower part of the atmosphere 
(the troposphere), and can be received at points well over the 
horizon. Tropospheric scatter, as it is called, has been used in 
‘high-power, complex communication systems, but the thin line 
system makes it economically attractive on low-capacity routes 
where only a small number of telephone channels are required. 
Marconi’s discovered that a low-cost, low-power UHF system, 
using medium-sized parabolic aerials, can give excellent results. 
For this reason the equipment is unusual and may prove to 
be the answer in areas of the world where there are small 
towns separated by up to 200 miles of difficult terrain. The 
second “thin line” system is already being installed to provide 
communications across Lake Victoria in Africa. 


Remote control for substations 


Thirty-five substations in N.S.W. and A.C.T. are to be 
remotely controlled by special supervisory control and telemetry 
equipment valued at $272,000. Canberra substation, which came 
into operation recently, is the first of the N.S.W. Electricity 
Commission’s 330K V_ substations to be remotely controlled by 
this equipment. Designed and manufactured by Telecommunica- 
tion Company of Australia Pty. Ltd., the equipment will remotely 
control and supervise the operation of circuit breakers, tap 
changers and load shedding equipment. For complete safety of 
personnel, the system design is based upon “fail safe’’ operation. 


The essential elements of each basic system are a main 
station (master) and the substation (slave) which it controls. An 
operator at the master is able to remotely control a device at a 
slave station. In most cases, the aia of a particular type of 
switch — called a discrepancy key — followed by the operation 
of a push button, opens or closes a selected circuit breaker at 
the slave station. Each discrepancy key has an inbuilt light, 
which is turned on whenever the position of the associated 
circuit breaker is at variance with its position as indicated by | 
the switch. The slave automatically sends back information 
spout each circuit breaker’s position whenever a change takes 
place. 

The time interval between the turning of a discrepancy 
key and the operation of a push button is used to send a check 
signal from the slave to the master to ensure correct selection of 
the required function before the actual order can be completed. 
Transmission of the control information can take place over a 
variety of media. These include single cable pair, power line 
carrier, and microwave apparatus. Four signalling frequencies 
(540, 660, 900 and 1020Hz) are used. 


Modular radar 


Radar units which fit together like a giant “do-it-yourself” 
assembly kit are the prime feature of an entirely new series 
of radar equipment announced today by The Marconi Company. 
Almost any civil or military radar complex can be constructed 
from a large r of basic building blocks. These include 
aerials, transmitters and associated equipment, designed to make 
the maximum use of solid state devices, both conventional and 
microelectronic. Whatever the radar installation, the cost effec- 
tiveness of the scheme is said to be superior to any other 
currently available. The Marconi Company believes it could 


mean tens of millions of pounds of export business for Britain 
in the next few years. 

This range of radar equipment incorporates 12 different 
types of aerial heads, five different transmitter/receivers and a 
complete selection of signal processing equipment built tn modular 


Lockheed research specialist, checks the 
two-gas regenerative life support system 
designed to provide four astronauts with oxygen and 
water on space missions lasting up to a full year. The 
system works in a continuous closed cycle with the 
small amounts of chemicals in the space cabin, reclaim- 
ing breathable oxygen from carbon dioxide and drink- 


Tom Olcott, 
company’s 


able water from human body wastes. The system has 
successfully passed laboratory tests and is intended for 
manned operation later this year. 
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300 Potentiometric 
voltmeter-bridge 


-@ 0.02% voltage, resist- 
ance, current accuracy 


@ 0.01% ratio accuracy 


@ solid-state detector with 
5-microvolt sensitivity 


@ built-in reference stan- 


dard cell 


e 1000-hour battery 
operation 


@ portable, rugged light- 
weight 


Function 
Application Switch Range Accuracy 
0 to 511.10 volts in 5 The 3 ranges from 0 to 5.1110 volts are potentio- 
Voltmeter 


ranges. 1 microvolt metric and have infinite input impedance at null. 
Standard 


+0.02% of reading or one 
minimum step on switch step whichever is greater. The 51.110 voit and 511.10 volt ranges have a 


lowest range. constant 1 megohm input impedance. 


Direct access to the internal potentiometer volt- 
age is provided. The working voltage is a zener 
regulated mercury battery. The reference voltage 
is a transportable thermally lagged unsaturated 
standard cell. 


0 to 5.1110 volts in 3 
ranges. 1 microvolt 
minimum step on 
lowest range. 


+0.02% of reading or one 
switch step whichever is greater. 


Voltage. 
Source 


+0.02% of reading or one 
switch step except on 5.1110 
ampere range where accuracy 
is 0.06% or one switch step. 


0 to 5.1110 amperes 
in 8 ranges. 10 pico 
amperes minimum 
step. 


Multiplier setting ‘‘A’’ permits extending range by 
external shunts to very small or very large values 
of current limited only by the shunts themselves. 


Kelvin 
Bridge 


+0.02% of reading or one 
switch step whichever is greater 
except on 0.51110 ohm range 
where accuracy is +0.06% or 
one switch step. 


0 to 511.10 megohms 
in 10 ranges. 10 mi- 
cro-ohms minimum 
step. 


Four terminal connections eliminate lead and con- 
tact resistance errors. Guarding and shielding 
eliminate leakage resistance errors. 


Multiplier setting ‘“B’’ permits connecting exter- 
nal reference resistor to ‘‘External Standard”’ ter- 
minals. 


0 to 511.10% of nom- 
inal reading of 1.0000 


Comparison 


0.01% of reading or one switch 
step. 


Bridge 


Maintains full five digit accuracy even at 100 to 1 
ratios. “Requires reversal of test lead connections 
to cover range above 0.51110. 


0.01% of reading or one switch 


Ratiometer step on all three ranges. 


SOLE AUSTRALIAN REPRESENTATIVES 


SAMPLE ELECTRONICS 


B2 ALEXANDER ST., CROW'S NEST, N.S.W. 
9-11 CREMORNE ST., RICHMOND. Vic. 439-1441. 
171 GILBERT STREET, ADELAIDE, S.A. 8 MATIPO ST., ONEHUNGA, N.Z. 565361. 
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form. In addition, the Marconi Myriad 
Computers can be integrated with this basic 
equipment together with data displays, to 
provide advanced data handling facilities to 
any system. The SECAR secondary radar 
system can be incorporated, the aerial fitting 
on to any of the surveillance radar heads. 
Different combinations of the equipment 
can be used to form radar systems covering 
any of the following functions — ground 
control of interceptors (GCI), tactical con- 
trol of weapon systems, early warning and 
reporting, general air surveillance, military 
or civil air traffic control; coast watching, 
etc. Civil air traffic control systems, rang- 
ing from simple, medium range air traffic 
surveillance to highly elaborate air traffic 
control by computer, can be supplied. 


Solar cooker 


A solar cooker, designed for sunny areas 
where fuel is expensive and scarce, has 
been developed by scientists of the Hebrew 
University in Jerusalem, Israel. The unit is 
capable of boiling nearly half a gallon of 
water in 20 minutes. Solar energy, con- 
centrated by 12 concave mirrors, boils the 
water or cooks food without any other 
source of power. The mirrors are mounted 
in three rows on a 3ft high steel frame, 
and in bright sunshine, deliver about 600W 
of energy to the bottom of the cooker. 

It is claimed that in spite of its rather 
elaborate appearance, it can easily be trans- 
ported with the mirrors stacked and packed 
separately, and the frame folded. No tech- 
nical skill is needed for its assembly, and 
Ht can be produced quite cheaply. Service 
life is estimated at 10 years or more. 


Dial a computer 


The first British computer service using 
the public telephone system is being planned 
by the De La Rue Bull Machines Co., 
which is controlled by America’s General 
Electric. The service, to be introduced soon, 
will enable a large number of users to gain 
direct access to a computer for the price 
of a telephone call. General electric has set 
up 10 similar time-sharing services in the 


S.A, 

This method of time-sharing a computer 
among hundreds of users has been restricted 
in hong Ag expensive private communi- 
cation . Since the principle behind 
time-sharing is to provide instant computing 
at a fraction the cost of conventional 


" 


Developed by Standard Tele- 
phones and Cables Pty. Ltd. to 
provide local broadcasting 
facilities in isolated communi- 
ties, the “Village Broadcaster” 
illustrated here is an economi- 
cal self-contained medium wave 
transmitting centre. Good qual- 
ity reception can be obtained 
over a range of at least five 
miles from the 130W transis- 
torised transmitter, using a very 
simple aerial system. A small 
petrol-driven generator can 
provide enough power to oper- 
ate the transmitter, or it can 
be adapted to operate from a 
battery source such as is avail- 
able at a telephone exchange. 
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methods, the technique is rapidly becoming 
the biggest growth sector of the world com- 
puter market. 

The U.K. service is expected to be de- 
signed around a General c 265 com- 
puter system at a cost of about $A1,250,000. 
For a rental of from $A500 a month, 
customers will issued with a device 
similar to a typewriter for office, laboratory 
or classroom. Through this machine they 
will feed information to the central com- 
puter. The company expects to sell the 
service to small users in large companies, 
such as economists, engineers and scientists, 
who find it difficult to occasional time 
on an overloaded internal computer. 


Instant furniture 


A new process which produces a com- 
plete chair shell in 10 minutes is being 
employed by Tangent Foams Ltd., of Poyn- 
ton, Cheshire, England. In what has been 


described as the “instant furniture” 
technique, it involves injecting liquid 
resin and isocyanate into an aluminium 


mould. The rigid urethane shell thus form- 
ed can be removed shortly after. The mat- 
erial is a thermosetting plastic foam of 
high strength and rigidity, and is already 
used in Australia for many other appli- 
cations. When the premixed chemicals are 
injected into the mould, a primary chemical 
reaction takes place and the foam fills the 
mould. A secondary reaction causes the 
foam to set hard; no heat is required to 
cure the shell. An advantage of the process 
is that tacking strips and fittings for legs 
and pedestals can be positioned in the 
mould, ready to become an integral part 
of the finished product. 


Saigon telephone exchange 


A new automatic telephone exchange has 
been onrened in Saigon. The exchange is 
part of an integrated network that will 
provide a complete nation-wide tel 
communications system, and the first auto- 
matic crossbar switching system im South 
Vietnam for civil use. The exchange, in the 
Saigon suburb of Tan Son Nhut, was the 
first of this oe be officially inaugurated. 

The 2,000- Pentaconta c ar ex- 
change was manufactured, supplied and 
installed by ITT Caribbean Manufacturing 
Inc. Altogether ITT Caribbean is supplying 
and installing approximately 8,000 lines of 
Pentaconta crossbar for the 23 exchanges 
in the system which stretches 700 miles 
from the delta in the south to the 17th 
Parallel in the north. system is being 
financed by the U.S. Agency for Inter- 
national Development. 


Translucency copier 


A new type of copying machine, designed 
to save time for engineers and draftsmen, 


has been developed by the 3M Company. 
Called the Model 70 Translucency Copier, 
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Plessey Automation is conducting 
data transmission trials for an Aus- 
tralian trading bank, and has in- 
stalled a medium-speed paper tape 
data transmission system to link the 
bank’s head office in Sydney with 


one of its suburban branches. The 
system is designed to allow more 
rapid cheque clearing and current 
account processing than has been 
available in Australia before. Illus- 
trated are Plessey data transmission 
units, receivers and_ transmitter 
similar to those used for bank com- 
munications, capable of handling 
600 or 1,200 bits per second over 
public telephone lines or private 
leased lines. 


it is portable, and thus can be brought to 
the drawing board, eliminating the need to 
move the drawing. It makes instant stick- 
on drafting originals in a matter of sec- 
onds, from any source, of any size or any 
colour. It is operated simply by conmecting 
the unit to any standard electrical outlet, 
placing it over the material to be copied, 
and pressing a switch. The Model 70 is a 
dry photo copier which uses no chemicals, 
toners or powders, and can be handled 
with the greatest of ease after a minimum 
of instruction. 

Translucencies are available with a paper 
base, and with a film base which has a 
special adhesive backing for stick-on appli- 
cations. A or B size intermediate tracings 
take only one minute to produce; each 
tracing can be used over and over again 
in any blueprint or dyeline making mach- 
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High Compliance tweeters 


FT-502 
SPECIFICATIONS - 
Size. 50mm (21n.) 
+|mpedance : 8 or 162 
Frequency Range 2,000~ 20,000c s 
Sensitivity . 100 dB 
Power. 30W max., 8W nom. 
Dimensions: 82x 82mm, 29 mm depth 
Magnet Weight: 193g (6.81 02), Ceramic 
Weight: 615g (13 Ibs) 
Price $8.04. 
Pius Sales Yax $1.68. 
* ts a * 
High Compliance woofers 
FW-162 
SPECIFICATIONS 
Size: 160 mm (6% in.) 
*|mpedance : 8 or 16Q 
Resonant Frequency (f)) : 40~50c s 
Frequency Range: f,~2,000c s 
Sensitivity : 97 dB 
Power: 30W max., 10 W nom. 
Dimensions: 166 166 mm 
81.6 mm depth 
Magnet Weight: 500g (1% Ibs), Ceramic 
Weight : 1,660 g (3! Ibs) 
Price $12.00, 
Pius Sales Tax $2.50. 
FW-202 
SPECIFICATIONS 
Size: 200 mm (8 in.) 
*impedance: 8 or 162 
Resonant Frequency (f,): 30~40c/s 
Frequency Range: fy~ 2,000 c/s 
Sensitivity : 98 dB 
Power: 45W max., 15 W nom. 
Dimensions : 208 x 208 mm 


90.8 mm depth 
Magnet Weight: 830g (1% Ibs), Ceramic 
Weight: 2,760 g (6. Ibs) 
Prices $23.64. 
Plus Sales Tax $4.93. 


Double-cone speakers 


PW-65A 
Size: 160 mm (6'¢ in.) 
*Impedance: 8Q 
Resonant Frequency (f,): 70~100c/s 
Frequency Range: f,.~15,000 c’s 
Sensitivity: 97 dB 
Power: 6 W max., 5W nom. 
Dimensions : 164.9 4mm, 86.2 mm depth 
Magnet Weight: 776g (2.73 02) 
Weight: 476g (1'% Ibs) 
Price $6.60. 
Pius Sales Yax $1.35. 

*at 400 c’s; tat 3,000c/s 
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High Compliance wide range speakers 


Price $8.64. 


P..Price $14.64. 


t YT 
FE-103 Plus Sales Yax FE-163 “ne oe 
$1.04, . a 
Size: 100 mm (4 in.) Size: 160 mm (634 in.) 
*impedance : 8 or 16Q *Impedance: 8 or 16Q 
Resonant Frequency (f.) : 65~95 c/s Resonant Frequency (f)): 40~60 c/s 
Frequency Range: f,~ 18,000 c/s Frequency Range: f,~ 20,900 c/s 
Sensitivity : 96 dB Sensitivity : 98 dB 
Power: 5W max., 3W nom. Power: 10W max., 5W nom. 
Dimensions: 105x105 mm, 46.6 mm depth Dimensions: 166 166mm, 73.7 mm depth 
Magnet Weight: 193g (6.81 0z), Ceramic Magnet Weight: 398g (14.0402), Ceramic 
Weight: 630g (13 Ibs) Weight: 1,260 g (2% Ibs) 


Coaxial speakers 


FX-201 


Prices $23.88. 


FX-200 G2 


4, 
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acs $21.60. 
Pius Sales Tax 


Size: 200mm (8in.) Plus Sales Tax $4.98. Size: 200mm (8in.)° $4.50 
*Impedance : 16 Q *Impedance : 16 Q cis 
Resonant Frequency (f,): 45~75¢/s Resonant Frequency (f,): 45~75¢/s 


Frequency Range: f,~18,000 c/s 


Frequency Range: f,~ 18,000 c/s 


Sensitivity : 101 dB Sensitivity : 101 dB 

Power: 10W max., 5W nom. Power: 1OW max., 5W nom. 
Dimensions : 206 6mm, 137.5 mm depth Dimensions : 206 mm, 140.7 mm depth 
Magnet Weight: 240g (8.46 02) Magnet Weight: 234 g (8.21 02z) 
Weight: 2,200 g (4% Ibs) Weight: 2,200 g (4% Ibs) 


2-way network 


Beats tae 
NE WORK 


LC-100 
Price $6.60. 
Pius Sales Yax 

$1.38. 


Crossover Freq.: 2,500 or 3,500 c/s 
Impedance: 16Q 
Attenuation : 6 dB/oct. 


Dimensions : 63.1 ¢mm, 69 mm height 


2 or 3-way network 


THRE ws 


iC ; 
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LC-300 


Crossover Freq.: 350 or 700c/s, 
Impedance: 8 or 16Q 
Attenuation : 6 dB/oct. 
Dimensions : 83 Hx 200 Wx 134mm D 


2,500 or 5,000 c/s 


Weight : 280 g (9.88 oz) Weight: 1,430 g (3 14 Ibs) 
Price $22.20. 
Pius Sales Tax $4.63. 
tweeter 
FHT-1 “i kf sa 
timpedance: 16Q ME Fae TER 8-40, 


FHT-1 


ZEPHYR PRODUCTS PTY. LTD, 


70 BATESFORD ROAD, CHADSTONE, VICTORIA 
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Frequency Range: 2,500~16,000 c/s 
Sensitivity : 100 dB 

Power: 10 W max., 5W nom. 
Dimensions : 110 mm height, 95 mm depth 
Weight: 330g (11.75 0z) 


ine. Both translucencies can be used as 
template material —- they have a write-on 
surface which makes it possible to add nota- 
tions with pen and pencil, and the image 
can also be erased with an electric eraser. 
Material can be copied from books or 
single sheet documents of any kind, it is 
claimed, and on-the-spot copies can be made 
on any flat surface in either the vertical or 
horizontal position. 


Computerised law records 


- Pittsburgh University Law School Profes- 
sor John Horty says that by the end of 
1967 the school’s computer will have the 
entire statutory law of the 50 U.S. States 
on record and be available to answer law- 
yers’ queries. Professor Horty told a work- 


laboratory on blood and urine samples. 
One of the final goals is to make the 
machine handle the work of an intensive 
care unit. 

Programs and patient data are stored on 
magnetic discs. Remotel 
screens display results from the computer, 
instructions to the examiners in examina- 
tion rooms, and other information. A key- 
board connected to each TV screen and 
linked to the computer allows examiners to 
communicate with the computer. The ex- 
aminer tells the computer which patient is 
to be tested and what tests he is to undergo. 
The computer screens instructions on how 
to proceed with the test. The display tells 
when the machine is ready to accept test 
data and shows the computed results later. 


Electronics symposium 


An International Exhibition and Sympb- 
sium on Radio Communications and Elec- 
tronic Instrumentation will be held by Racal 
Electronics Limited, at the Kensington 
Palace Hotel, London, from October 31 to 
November 2, 1967. A number of Australian 
electronics engineers and designers will 
attend as well as representatives of many 
other countries. 

The Exhibition will feature communica- 
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A digital control computer for the 
automatic stress grading of timber has 
been developed by Plessey Auto- 
mation in Australia in conjunction 
with the Forestry Commission. of 
N.S.W. The computer device has been 
incorporated in timber stress grading 
equipment known as the Computer- 
matic Timber Grading Machine 
manufactured by Isles Forge and 
Engineering Pty. Limited of Coffs 
Harbour, N.S.W., who have ordered 
20 of the computer units from Plessey 
Automation. This revolutionary 
development in stress grading equip- 
ment eliminates guesswork in_ the 
choice of timber for building and 
other construction purposes, and 
enables smaller dimensions-of timber 
—as well as smaller quantities—to be 
used, thus cutting building costs. The 
original work on this equipment was 
done by the Division of Wood Tech- 
nology, and the machine developed 
in conjunction with Isles Forge and 
Engineering Pty. Limited. Plessey 


Automation was subsequently award- 
ed a contract for its further develop- 
ment. The computer is now a fully 
digital system employing RTL 
(resistor transistor logic) circuitry. 
Iilustrated is the computer section 
of the Plessey Computermatic Timber 
Grading Machine. Each _ grading 
sequence is programmed by the in- 
sertion of a 4in x 3in card bearing a 
distinctive colour strip along the 
metal handle of the card holder. 


DUCUUUUCAGDEGAUACUUDSCULOGGUECUUCUURGNUTOGHGGEGRGGSOCEUUEGECGHUECURGAUEDURUUGAUT ERAGE RACUTERCEUDEGUSEEUGUELECUEATET GREER EGE DECEASED UCEUSOCR TEETER 


ing session of the World Peace Through 
Law Conference that the computer had al- 
ready recorded the U.S. ‘code, all decisions 
by the U.S. Supreme Court since 1950, and 
numerous decisions by Federal Appellate 
Courts and State Supreme Courts. The 
value of the computer as a new working 
tool for lawyers was demonstrated by test 
transmissions from Pittsburgh in which com- 
puter centres supplied answers to questions 
in a few seconds. 


Computer aids doctors 


An IBM 1800 computer is helping doctors 
at Gentofte Hospital in Copenhagen to 
speed examination of patients and carry 
our analyses of laboratory tests. The system 
uses a centrally placed computer with access 
points from various parts of the hospital. 
One advantage of the system, apart from 
speeding results, is that doctors can spend 
more time with patients who really need 
attention, since the computer and the tests 
can be handled by non-medical staff. 


The installation can be used both on- 
line and off-line. The main use at present 
is with heart and lung functions, particu- 
larly preceding a lung or heart operation. 
Ultimately, the installation will process in- 
formation for patients with hearing defects 
and undertake analyses for the biochemical 


tions receivers, frequency synthesisers, trans- 
mitters and hnear amplifiers, remote con- 
trol systems for communications, radio tele- 
phones, high frequency packsets, wideband 
matching transformers and data transmis- 
sion systems. Registration for the sympo- 
sium may be made with Racal Electronics 
Pty. Ltd., 75-77 Chandos Street, Crow’s 
Nest, N.S.W. 


Hungary to link with 1.S.D. 


Hungary’s telephone system is to be link- 
ed with the European international direct 
dialling system (I.S.D.) at the beginning of 
1968. The calls will be routed via Austria, 
already equipped with semi-automatic ex- 
changes. At present all calls made from 
Western Europe to Hungary are manually 
controlled. The first step to full I.S.D. will 
be made when a semi-automatic exchange 
is installed in Budapest, the Hungarian capi- 
tal. This will eventually be superseded by 
complete subscriber trunk dialling exchange 
equipment for both domestic and interna- 
tional calls. The equipment will be supplied 
probably by the Hungarian Telecommunica- 
tions organisation Beloiannis. i 
development is expected to be able to handle 
250 calls simultaneously from Europe, at 
an estimated cost of $5,250,000 for the 
project. i 


located television | 


TURNTABLES 


GARRARD AT60 Mark Il, a fur- 
ther refinement. of the AT60 
model. New Cueing and Pause 
Control allows the pick-up arm 
to be lowered on to the record 
at any required position, elim- 
inating possible damage to 
stylus or record; can also be 
raised while playing as a pause 
device. All models (private and 
professional) of the Garrard 
range are now on display at 
U.R.D. 


als als als 

“4 “~ “4. 
Also all leading makes of equip- 
ment including: 


QUAD 
RADFORD 
TRIO 
SONY 
DUAL 
LABCRAFT 
S.M.E. 


yal 


ALL BALANCE 
DECCA 
SHURE 


A.D.C. 
ORTOFON FERROGRAPH 


and others, together with a com- 
plete range of SCOTCH Magnetic 
Recording Tapes. 


Plus Speaker Enclosures and 
Equipment Cabinets suitable for 
the above. 

Price lists and descriptive 
literature available on request. 


UNITED RADIO 


DISTRIBUTORS PTY. LTD. 


Shop 32, Ash Street 
Angel Arcade, Sydney 
Telephones: 28.3718, 28.3925 
OPEN SATURDAY MORNINGS 
Sydney’s leading High-Fidelity Specialists 
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The Playmaster 119 


Stereo Tape 


Adapter 


A basic unit for high-quality stereo recording and replay, 
designed to both accept and deliver 250mV “‘flat’’ signals. 


The unit described in this article has 
been designed to provide what might 
be regarded as the “basic minimum” 
electronics necessary for high-quality 
stereo and mono tape recording and 
replay, using a standard stereo or mono 
amplifier system and a tape deck or 
“transport.” It does not provide micro- 
phone preamps, mixing circuitry, tone 
controls or power amplifiers; rather it 
performs the straightforward functions 
of accepting tonally “flat” signals at a 
nominal 250mV level and_ recording 
them with the appropriate equalisation, 
and conversely of deriving from the tape 
on replay similarly “flat” signals at 
approximately the same level. 


With a suitable tape deck the adapter 
forms a tape unit which may be incor- 
porated quite easily into the usual high 
quality stereo or mono amplifier system. 
When so connected it will permit the 
recording of any material being repro- 
duced through the system, and con- 
versely the replay of tapes through the 
hii tone controls and power ampli- 

ers. 
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Although the unit has been designed 
in the first instance for incorporation 
into existing amplifier systems, it may 
also be used for “in the field” recording 
independently of such a system by using 
it in conjunction with a suitable mixing, 
tone control and monitor unit. The use 
of such an auxiliary unit will effectively 
transform the adapter into a full 
recorder of quite respectable pretensions, 


Providing, as it does, the basic require- 
ments for high-quality tape recording 
amd replay with the usual amplifier 
system, together with the nucleus of a 
complete stereo recorder, the adapter 


should make an deal project for the 


enthusiast who wishes to add stereo tape 
facilities to his system progressively and 
economically. The adapter can be built 
as a first stage, to provide home record- 
ing facilities, with a mixing and monitor 
unit added later to permit operations 
“in the field.” 

If there proves to be sufficient reader 
interest in this approach, we may be 
able to describe a suitable mixing and 
monitor unit in a future issue of the 
magazine. 

The new adapter employs both valves 
and transistors in a “hybrid” design, as 
this approach was found by the author 
to offer the best performance/cost ratio 
with currently available components. 
Valves are used in the recording ampli- 
fiers and _ bias-erase oscillator, while 
transistors are used in the replay pre- 


mately 44dB. 


The new unit is de- 

signed to mount beside 

and to the right of the 
tape deck. 
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By Jamieson Rowe 


amps and in the level metering circuitry: 
The total active device complement for 
the unit is three valves and eight 
transistors, as may be seen from the 
main circuit diagram. 


The recording channels are two-stage 
feedback amplifiers using a high-mu 
triode (412AX7) followed by a low-mu 
triode (412AU7). Negative AC feedback 
from output plate to input cathode is 
used to reduce noise and distortion, and 
also to provide recording frequency 
equalisation. Separate gain controls are 
provided at the input of each channel 
for adjustment of recording levels and 
control of channel balance when making 
stereo recordings. The gain of the record- 
ing channels is sufficient to provide an 
input sensitivity of approximately 
250mV RMS for standard recording 
level with most medium-impedance 
recording heads. 


Although the equalisation component 
values shown are intended to give 
recording equalisation substantially to 
CCIR standards with typical recording 
heads, the parameters of each type of 
head will tend to play a significant part 
in determining the effective recording 
characteristic. Thus ideally the com- 
ponent values should be tatlored by the 
constructor to suit the particular 
recording heads used. Brief suggestions 
along these lines will be given later in 
the article. As most tape decks have 
provision for equalisation switching in 


Specification 


A stereo tape recording, and replay adapter unit, 
designed for use in conjunction with a standard stereo 
amplifier or a suitable stereo mixing unit and power 
amplifier system. It accepts and delivers “flat” signals 
at medium impedance and at 250mV nominal impedance 
level. The circuitry is suitable for either two or three-head 
tape decks, and provides switching for independent use of 
both channels for mono recording. 
reading level meters are provided for the recording chan- 
nels. The unit employs three valves and eight transistors. 

Recording and replay equalisation is provided for tape 

: speeds of 7.5ips, 3.7S5ips and 1.875i#ps, substantially to 
: CCIR standards, so that the attainable frequency response 
will be primarily a function of the tape heads employed. 
Total record/play T.H. distortion at nominal recording 
level is 1 p.c., with a replay signal/noise ratio of approxi- 


Separate edgewise- 


The diagram on the op- 

posite page shows the 

full circuit of the new 
adapter. 
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Grundig 
world-range 
radios 


TRSOOO 


The Grundig name has become a legend for quality 
in radio sound. And with radios like the extra- 
ordinary Grundig Sattelit, it’s no wonder! You can 
be an eavesdropper on the world. Two Superphon 
dynamic loudspeakers give you world-wide recep- 
tion on thirteen wavebands—with an unbelievable 
depth and clarity of sound. Short wave, FM, band- 
spread, too! The Satellit TR5000 is designed to 
operate on batteries or AC mains, and receives 
VHF/FM, long, medium and short wavebands. The 
short wave coverage ranges from 10 to 187 m., 
split into four bands. 


: 
sa 
| 


Additionally, six bandspread short wave ranges are 
provided, shown on a separate scale with a rotating 
drum selector. The Satellit is fitted with 17 transis- 
tors and 11 diodes. It features a short wave fine 
tuning dial, automatic frequency control on FM, 
R.F. stage, a switchable ferrite aerial, a double 
extension telescopic aerial, a separate control for 
the bandspread short wave tuner, duplex drive on 
FM/AM, a tuning and battery indicator, and two 
multi-octave loudspeakers. The Satellit also has an 
illuminated tuning scale and separate bass and 
treble controls. Sockets are provided for head- 
phones, external aerial and earth, car aerial, record 
player, tape recorder and external battery power 


supply. 

The Satellit transistor 5000 has a handsome padded 
graphite case with chrome and satin silver trim. 
It measures 16” x 10” x 43”, 


TR3000 


The Ocean Boy TR3000 is not just a transistor radio, 
it is a perfect piece of precision engineering. The 
whole world’s your oyster with the Grundig TR3000. 
Choose a wavelength by pressing one of the nine 
buttons and using the fine tuning control. See 


visually when you are at the point of best reception 
by the tuning indicator (which doubles as battery \WAZArAG) GRUNDIG 
indicator). Adjust the bass and treble tone controls SALES & SERVICE 


and you’re hearing a alt Ht for ay GRUNDIG 

to, not straining at. The Ocean Boy has two loua- : sa 

speakers, 13 transistors, 8 diodes and 2 rectifiers. By Goldring Engineering (A sia) Pty. Ltd. 

Provides matchless listening on VHF/FM, long, 

medium and 4 short wavebands (10 to 185 m.). eer ahaa en tenes ee 

' es e urke 7) eibourn ae ae - 

Output is up to 2 watts (R.M.S.). W.A.: 91 Hay St, Sublaco, Perth ........ 8-4988/9 
QLD.; King & King, 77 Queen St., Brisbane .. 2-3711 
S.A.: 77 Wright St., Adelaide ............ §1-$117 

GEP344R 


GRUNDIG .. . the world’s largest manufacturer of tape recorders ... stereograms ... and dictating machines. 
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tandem with the actual speed adjust- 
ment, the adapter has been designed so 
that the equalisation components and 
switching are “outboard” — connecting 
into circuit via a standard miniature 
7-pin plug and socket. 

Recording level monitoring is per- 
formed by metering circuits which 
derive signals from tappings on the out- 
put stage plate loads. The metering 
circuits employ voltage-doubling recti- 
fiers followed by transistor emitter fol- 
lower stages giving current amplification 
and impedance matching. The meters 
used are small edgewise-reading units of 
Japanese manufacture, having an F.S.D. 
of 200uA. They have light damping, and 
in this circuit give an indication which 
closely follows the peak signal envelope. 
(Type V303 level meters as pictured are 
available from trade houses, or direct 
from Electronic Supplies, Box 417, P.O., 
Crown Street, N.S.W. 2010.) 


Audio feed to the recording heads 
is via conventional “current drive” resis- 
tors (220K), while bias injection is of 
the “series” configuration for minimum 
bias level at the plates of the recording 
output stages. Each channel has a re- 
cording “on-off” switch and a neon warn- 
ing lamp, while accidental erasure is 
prevented by a deck interlock switch 
operating in series with each channel 
recording switch as far as the bias/erase 
oscillator is concerned. For the oscillator 
to be activated, at least one of the 
recording switches must be turned “on 
in addition to the closure of the deck 
interlock’ switch. Both switches and sili- 
con diodes are used to perform the 
“AND” logic function involved in this 
interlocking. 


The bias/erase oscillator is an RCS 
type 674 printed wiring board unit, ‘as 
designed for our Playmaster 110 tape 
system. It uses a 12AU7 valve in a 
push-pull Hartley circuit, operating at 
50-100KHz to suit the particular heads 
in use. The secondary winding of the 
oscillator transformer has taps which 
permit matching with most recording 
and erase heads likely to be encoun- 
tered. The complete bias oscillator is 
assembled on a small printed wiring 


board which is bolted to the main 
adaptor chassis. 
Connections for the recording and 


erase heads of each channel are made 
via miniature 7-pin plugs and sockets. 
A two-pin plug and socket are used 
for connection to the deck interlock 
switch. The replay heads are connected 
to the unit via individwal shielded leads 
and small co-axial connectors. 


The replay preamps are based upon 
a design described by the author in the 
October 1965 issue of the magazine. 
Each channel employs three transistors, 
two type NPN and one PNP. The two 
preamps are assembled on a small print- 
ed wiring board which bolts to the 
main adapter chassis in similar fashion 
to the bias/erase oscillator. 


As with the recording amplifiers, 
replay preamp equalisation is modified 
for the various tape speeds via “out- 
board” switching on the tape deck. The 
replay preamps connect to the deck 
switching via the same 7-pin plug and 
socket used for recording equalisation 
inter-connection, The replay equalisa- 
tion component values shown are again 
typical values only, and should ideally 
be tailored to suit the heads in use, 
if optimum results are to be achieved; 
however, the values shown should give 


INTERLOCK 


ig rl 
” daiaeiinea v9 eomemaememegne i Pees 


RECORD/ERASE HEADS 


REPLAY HEADS 
Q- 
fe 


EQUALISATION 


ARGS 


“Two views “i the new adapter, one taken OG the tape deck ie and 
the other from beneath. The components mounted on the resistor panel 
in the centre of the lower view are as follows (top to bottom): 220K,68K 
1W,33K,47K 1W,33K,68K 1W, OAQ9I,OA9I1, 2 x power diodes (oscil- 
lator gating), 100uF 16VW,1l00uF 25VW. Those on the smaller panel 
at upper right are (left to right); 2 x O.luF (rec. output), 1.5K/64uF,2 
x 470K,1. 5K/64uF,2 x 4.7K, 2 x 220K. Arrows show the gap orienta- 
tion of the valve sockets. 


approximately CCIR replay equalisation 
with a majority of medium-impedance 
heads of recent manufacture. Brief in- 
formation will be given later in the 
article to serve as a guide to con- 
structors in modifying the component 
values. 


An idea of the potential of the adap- 
ter circuitry may be gained from the 
fact that the prototype adapter was 
tested with a Collaro “Studio” tape deck 
having relatively modest Reuter heads. 
With the equalisation component values 
shown in the circuit, these heads pro- 
vided a 7.5ips CCIR replay characteris- 
tic flat within plus and minus 3dB 
from 60Hz-16KHz, and an overall rec- 


- ord-play characteristic of 60Hz-13.5KHz 


within the same limits. 


The adapter may be used with either 
three-head or two-head tape decks, a 
three-head being preferable for high- 
quality recording as it permits “off 
the tape” monitoring during the actual 
recording process, With three-head decks 
the replay preamp inputs connect per- 
manently to the replay head windings, 
as shown, whereas for two-head decks 
the inputs connect to the recording 
switches and thence to the R/P heads 
in the “off” positions. Note that with 
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most two-head decks it will not be 
possible to replay in one.of the chan- 
nels whilst recording in the other, this 
being prevented by excessive bias in- 
duction from one head winding to the 
other. 


Two parallel-connected arrangements 
are provided on the adapter for signal 
input and output. A 5-pin continental 
“DIN” socket wired in the standard 
fashion permits convenient single-cable 
interconnection with amplifiers and other 
equipment provided with similar con- 
nectors, while two pairs of standard 
telephone jacks permit interconnection 
with other equipment. 


A switch marked “stereo-mono” is 
connected to the recording channel in- 
puts go that it can parallel the inputs 
when required for mono recording 
through either channel. 


The power supply of the adapter 
employs two  voltage-doubler rectifier 
circuits fed from a small low-leakage 
power transformer. A full-wave doubler 
circuit is used to provide approximately 
+260V DC for the valve circuitry, 
while a half-wave doubler circuit con- 
nected to the 6.3V heater winding 
produces approximately +16V for the 
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wen The “BIG” sound 
behind 


electric guitars 


~ - SPEAKERS 


ee me wo OO 


SPECIFICATION 


TYPE No. 53348/12UA/15 A new speaker design which matches perfectly to the full sound 
Max. Power Handling 15W colour of the guitar and yet can handle large amplifier power 
Frequency Range 45-6000 H outputs with great ease. | | 
inser 4 50 Hz = Sounds plucked from a guitar string have very special character- 
istics that have challenged the speaker designers capability for many 
Magnet Material Alnico V. years — M.S.P. now has what the world’s best guitarists have been 
Flux Density 13,000 guass waiting for. 
Total Flux 100,000 lines Four completely new 12” Hi-Flux speakers in an enclosure spec- 
V. C. Diameter 13” ially designed for large power handling. This new M.S.P. combination 
Impedence 16 chins is rated at a sheer and eee a other units tested including 
pinnae Hate Cones 113” P.C.D. some very elaborate, expensive models. . 
oe ee Write for the name and address of your nearest demonstration 
centre or for details of the M.S.P. home constructor’s kit. 


MANUFACTURERS SPECIAL PRODUCTS PTY. LTD. 
47 YORK STREET, SYDNEY. 2-0233 


Maximum Depth 43” 
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transistor circuits. R-C filtering is used 
in both supplies. The power transformer 
used in the prototype was designed es- 
pecially for this project by Ferguson 
Transformers Pty. Ltd., and has a 
copper shorting band for reduced leak- 
age flux. It is coded type PF2235T, and 
may be ordered via the usual suppliers; 
similar transformers may be available 
from other manufacturers in due course. 


It may be noted that the main circuit 
diagram of the adapter does not show 
the bias and erase connections to the 
secondary of the oscillator transformer. 
The reason for this is that the matching 
arrangements required will vary with 
the type of heads to be used. As there 
are quite a number of tape decks and 
magnetic heads available to construc- 
tors, it would not be feasible to provide 
in this article connection details for all 
possible decks and heads. Details of the 
connections which should be suitable 
for the more commonly available decks 
and heads are shown in the auxiliary 
circuit diagram. It should be stressed, 
however, that the wiring arrangements 
shown are based largely upon manu- 
facturers’ published data, and should 
therefore be regarded as “suggested star- 
ting points” rather than definite pre- 
scriptions, 


Physically the new adapter takes the 
form of a small chassis suspended from 
a control panel, the latter intended to 
mount alongside and to the right of the 
tape deck on the cabinet motor-board 
or plinth. The control panel measures 
Sin x 10in, and the total suspended 
depth of the unit below the panel mount- 
ing surface is 6in. 


As may be seen from the photo- 
graphs, the control panel mounts the 
input-output connectors, the stereo-mono 
slide switch, the level meters and re- 
cording pilots, the recording switches 
and the recording gain controls. The 
power transformer, bias _ oscillator, 
recording channel valves and HT filter 
electro mount on the top of the chassis, 
with the replay preamp bolted to the 
end plate furthest from the power trans- 
former. The majority of the minor com- 
ponents are mounted on miniature resis- 
tor panels underneath the chassis, with 
the deck cable connectors mounted 
along the side nearest the deck. : 


It may be noted that a small metal 
shield is fitted between the replay pre- 
amp board and the record channel 
switches. The purpose of the shield is 
to reduce bias injection into the replay 
preamps during recording. Without the 


shield, injection of bias into the pre-. 


amps _ tends to cause distortion during 
“off the tape” monitoring of a recording. 


Wiring the adapter should be fairly 
straightforward if the circuit diagram 
and photographs are used as a guide. 
Included in the article is a diagram 
showing placement of components on 
the replay preamp board, while the 
underchassis photograph is provided with 
a caption giving the values of most of 
the minor components. 


There are a number of general rules 
which should be observed if the adapter 
is to function correctly when completed. 
The first of these is t 
should be taken to ensure that there 
are no earthing loops in the signal 
circuitry of either the recording or re- 
play channels. Such loops can cause both 
hum and instability in this type of equip- 
ment, and should therefore be studiously 
avoided. Similarly care should be taken 
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Suggested connecting arrangements for the heads used on some com- 
mon tape decks, compiled from manufacturers’ data. 


to prevent bias/erase currents from flow- 
ing through signal cable earthing braids. 

In general the earthing arrangements 
shown on the circuit diagram are those 
which will produce correct operation. 
Note that the replay heads must not 
be earthed at the deck itself, but are 
ultimately earthed via the replay pre- 
amps at the adapter output connectors; 
both the head connectors and the replay 
preamp are insulated from the adapter 
chassis. It should also be noted that the 
shield braids of the replay preamp equali- 
sation cables are connected to earth 
only at the deck interconnection socket. 
and that the erase head earthing is carried 
out solely at the record switches, with 


the erase cable braids being insulated 
from the record head braids. 

It cannot be emphasised too strongly 
that with tape equipment proper earthing 
is essential for satisfactory operation. 
Another important point to watch is that 
the tape deck metalwork should be bon- 
ded to the adapter chassis through a lead 


or braid having as low an impedance 


as possible. Neither the deck nor the 
adapter chassis need connect to the 
mains earth other than via the equip- 
ment to which the adapter is connected 
(in fact an additional earth may well 
cause trouble due to the earth loop 
created) but they should always be firmly 
bonded to one another. 


t particular care 


FOR CLOSED CIRCUIT TELE- 

VISION AND 16mm CAMERAS 

e ‘C’ MOUNT @ FOCUSING & IRIS 
e TOP JAPANESE QUALITY 


COSMIGAR LENSES 


Tax included §;9 12.5mm 
WIDE ANGLE 1.9 12.5mm .........-.--000- 05s $50.77. wide Angle 
WIDE ANGLE 1.4 12.5mm .............-00 ees $78.04 
NORMAL ANGLE 1.9 25mm ............00005- $24.36 
NORMAL ANGLE 1.4 25mm ...............-5- $37.08 
LONG FOCUS £1.9 SOmm ...........ccccecces $38.59 
LONG FOCUS 1.9 75mm ......... 0. cece eens $35.48 
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EOGM: 420 Z-Ro nso ike eh Orie eee ees $119.63 
ZOCM, 41,35, 2Z2-GOMM ci cw ctee esta carasn ences $232.71 
ZOOM f1.5 -22-90mm ALSO AVAILABLE AS A 
MOTORIZED & REMOTE CONTROLLED MODEL 
@ Trade enquiries @ Tax free quotes @ Send for brochure 


showing full specifications 


R. H. WAGNER & SONS PTY. LTD. ~ 


43 ELIZABETH STREET, MELBOURNE, 62-3114 700M JENS 
VIC, 3000 , 
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4% 


LITTLE SHORT OF 


REVOLUTIONARY 


DECCA 
Deram 


MICROGROOVE “CERAMIC” CARTRIDGE 
fitted with diamond stylus 


for stereo or mono microgroove records 


Micrographs of a groove recorded with a 10 Ke signal taken from 
three copies of the Decca stereo frequency test record SXL 2057. 


UNPLAYED MICROGROOVE 


AFTER ONLY | PLAYING 
with a good, average-priced | , 
cartridge. Arrows show damage Sa aa 


NO DAMAGE AFTER 250 
PLAYINGS with Decca Deram. 


THE DECCA DERAM DOES LESS 
DAMAGE AFTER 250 PLAYINGS 
THAN THE AVERAGE CARTRIDGE 
DOES AFTER ONLY ONE 


The Decca Deram has a tip mass of 0.6 
milligramme; its compliance is 9 x 10—¢ Retail Price 


cms/dyne (lateral) and 5 x 10-* cms/ $1 ? 5 
dyne (vertical); tracking weight 2.5 gms.; fe 0 
frequency response + 3dB 18 c/s to 18 
Ke/s. 
Sole Australian Agent: 
BRITISH MERCHANDISING PTY. LTD. 


Shaw House 49-51 York St., Sydney, N.S.W. Telephones 29.1571 (3 lines) 


Interstate Representatives—VIC.: D. G. Lockwood & Co. Pty. Ltd., 810 
Glenferrie Rd., Hawthorn. QLD.: A. E. Harrold Pty. Ltd., 23 Charlotte 


St., Brisbane. SOUTH AUST.: Stephen & Company, 53 Wyatt St., 
Adelaide. WEST AUST.: O. F: Gamble Pty. Ltd., 888 Hay St., Perth. 
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When the adapter has been completed, 
a number of adjustments may be re- 
quired for optimum performance with 
the tape heads being used. Brief details 
of these adjustments will now be given. 


Probably the adjustment to be made 
is that of head azimuth. Here the idea 
is to standardise the magnetic heads of 
the deck used, so that they are capable 
of producing and replaying tapes which 
are compatible with other machines, In 
the case of three-head decks there is the 
equally important requirement that the 
replay and recording heads have identi- 
cal azimuth, to ensure that the system 
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I Chassis and front panel, l0in x 
Sin x 6in, 

I Power transformer, secondaries 

100V at 25mA and 6.3V. at 1A, 

with copper shorting strap for re- 

duced flux leakage. 

RCS type 674 supersonic bias/ 

erase oscillator. 

Printed wiring board, type 65/p10. 

3-pole 3-position rotary switches. 

SPDT slider switch. 

Edgewise-reading level meters, 

200uA FSD, type V303 or similar. 

Neon lamps and bezels. 

Telephone jacks, open-circuit type. 

5-pin “DIN” socket, 

7-pin miniature plugs and sockets. 

Polarised 2-pin plug and_ socket, 

miniature. 

Co-axial audio plugs and sockets. 


VALVES 
I2AU7A. 1 12AX7. 


TRANSISTORS AND DIODES 


IN60A, OAYI, etc, 

OA630, AR300, IN3194, INI763, 
etc. 

OA650, AR400, IN3194, INI763, 


ele, 

BC109, SE4010, etc. 

2 BC108, 2N3565, etc. 

2 OC44N, 2N3638(A), etc. 


CAPACITORS 
LV plastic type: 2 x 100pF, 2 x 
OOluF, 2 x 022uF, 2 x .0056uF, 
2x OISuF,.2 x O22uF, 4 x O.luF. 
ie plastic type: 2 x 100pF, 6x 
O.luF. 


Electrolytics: 1 x 25uF 250VW, 2 x 
50uF I150VW, 1 x 50-50uF at 
250VW (dual chassis mounting 
type), 2 x 64uF 6VW, 2 x 65uF 
10OVW, I x 100uF 10VW, 1 x 
100uF 16VW, 1 x 250uF 16VW,. 


RESISTORS 


Half-watt 5 p.c.; 1 x 100 ohms, 2 x 
POR, 2% £46, 1S 3.3K, 2.2 
IK, 2. & 10K, 4X 23K, 28 278 
4x 33K, 2 x 56K, 6 x 1l0OOK, 2 x 
ISOK, 4 x 220K, 2 x 270K, 4 x 
470K, 2 x 3.3M. 
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Potentiometers: 2 x 1M log, bias pots 
25K if used. 


MISCELLANEOUS 

2 x 9-pin valve sockets, 1 x 13-tag 
and I x 10-tag lengths of minature 
resistor panel, 2 x 8-tag miniature 
tagstrips, 4 x small knobs, 6 x 
3/8in grommets, scrap aluminium 
or steel sheet for preamp board 
shield, connecting wire, insulating 
sleeving, shielded cable, nuts, 
bolts, spring washers, solder, ete. 
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can replay its own recordings with opti- 
mum performance. Adjustment of erase 
head azimuth is not necessary, and in 
any case is normally not possible. 


The record/play head of a two-head 
deck and the replay head of a three- 
head deck are adjusted for correct azi- 
muth using a pre-recorded test tape or 
music tape. As the head azimuth is 
adjusted, it will be found that the treble 
response will peak at one setting; this 
is the correct azimuth setting. Ideally 
the adjustment should be made using 
an audio millivoltmeter and a test tape 
recorded with either white noise or a 
high frequency tone (often 10KHz). 
However a satisfactory adjustment may 
be performed using a pre-recorded music 
oe a aural monitoring of the replay 
signal. 


Once the replay head of a three-head 
deck is adjusted for correct azimuth, 
it must be used to set the recording 
head to correspond. As might be expect- 
ed this involves the recording of a test 
signal and adjustment of the recording 
head azimuth for optimum treble re- 
sponse. Although the adjustment can be 
performed satisfactorily by ear, it is 
again preferable to use a millivoltmeter 
and either a white noise generator or 
a source of 10KHz sine wave tone. 


The next possible adjustment is that 
of optimising recording bias level, a pro- 
cedure which while not essential is par- 
ticularly worthwhile with recording 
heads of better-than-average quality. 
With bias adjusted to the optimum level, 
the recordings made will thave the best 
compromise between distortion, signal- 
to-noise ratio and frequency response. 
Less bias will in general result in im- 
proved frequency response but increas- 
ed distortion and noise, while more bias 
will give reduced distortion and noise 
but a degradation in frequency response. 


The general procedure in adjusting 
bias is to record a test tone of 1KHz 
(alternatively a musical signal predomi- 
nantly composed of middle frequencies), 
while slowly increasing bias from mini- 
mum. The signal replayed from the 
tape will be seen to increase with bias 
at first, then peak and thereafter fall 
away. The optimum bias level is that 
where the replay level has peaked and 
fallen to about 0.8 of its peak value. 


It is naturally somewhat easier to 
adjust bias with a three-head deck, as 
replay can be performed during record- 
ing. With a two-head deck the best pro- 
cedure is probably to record and replay 
a short test section after making small 
increments in the bias adjustment. 


Adjustment of the replay equalisation 
component values may be necessary to 
obtain optimum replay frequency re- 
sponse with the tape heads concerned. In 
general, if on a given speed setting there 
appears to be insufficient bass relative to 
mid-and high-frequencies, the value of the 
switched resistor should be reduced and 
vice-versa. If the high frequencies seem 
on all speed settings to be unduly promi- 
nent, the value of the capacitor bypass- 
ing the emitter of T2 should be reduced 
from its stated value of .0OluF. Con- 
versely this capacitor should be increas- 
ed in value if the high frequencies seem 
unduly weak, Note that the 2.2K re- 
sistor in series With this capacitor must 
not be reduced in value or omitted, as 
this can produce instability and/or ex- 
cessive bias pickup during recording. 


Replay equalisation is best performed 
while replaying a pre-recorded tape, as 


OUTPUT 


A sketch showing 
the position of 
the components 
which mount on 
the replay preamp 
wiring board. 


this isolates the equalisation concern- 
ed. Once the replay equalisation is set 
this may then be used to optimise the 
recording level and equalisation. 


Adjustment of recording level is per- 
formed by variation of the level meter 
series resistors. The resistors should be 
set at a value which produces full-scale 
deflection at a recording level which is 
just short of producing audible distor- 
tion of the replayed signal. The easiest 
way to make the adjustment is to con- 
nect a potentiometer temporarily in 
series with a meter, and monitor the 
recording of a IKHz test tone (with 
two-head decks this will involve record- 
ing, rewind and replay each time an 
adjustment is made). Once the correct 


REPLAY’ HEAD LOWER 


REPLAY HEAD UPPER OUTPUT 


setting is found, the potentiometer can 
be removed and measured and appro- 
priate fixed resistors wired in series with 
the meters. 


The final adjustment to be made is 
that of recording equalisation, which is 
determined on each speed setting by 
the value of the switched capacitors. 
The procedure is again that of recording 
and replaying a test frequency run or 
musical signal, monitoring the recording 
either aurally or with a millivoltmeter. 
If the high frequencies are unduly peak- 
ed, the value of the appropriate capaci- 
tor should be reduced. Conversely if 
the high frequency response is poor, 
some improvement may be achieved by 
increasing the capacitor value. od 
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AIDCOLA, 


Cat. No. M207 


ea 


DE-SOLDERING /SOLDERING TOOL 


This unique tool allows fast removal of 90% of the solder on 
soldering tags and printed circuit board component termin- 


ations. 


Removal of components is aol) 
component damage can be avoide 


simplified and P.C.B. and 


A range of six tips for both de-soldering and soldering, allows 
this tool to be used for all applications from micro-miniature 
to standard radio and T.V. circuit work. All tips are specially 
plated and de-soldering tips are stainless steel lined. 

Cat. No. M207 is Approved in all Australian States for mains 


voltage operation. 


ranges. 
See the range of Adcola 


Models are available for all voltage 


“M"’ Series Solder Yools illustrated in ‘‘Electronics 


Australia,’’ August '67 edition, or write for illustrated brochure to:— 
ADCOLA PRODUCTS PTY. LIMITED, 12 CHURCHILL ST.. MONT ALBERT, VIC. 
N.S.W. Distributor: H. Rowe & Co. Pty. Ltd., $12 Punchbowl Rd., Lakemba. 75-0681 


S.A. Distributor: F. R. Mayfield 
Qld. Agent: T, H. Martin Pty. Ltd., 
W.A. Agent: 
6007. 84137. 


Pty. Ltd., 11 Halifax Street, 
§6-74 Edward Street, 
Everett Agency Pty, Ltd., 


Adelaide, 8-4131. 
Brisbane, 2-0555. 
17 Worthwood Street, West Leederville. 


Tas. Agent: H. Rowe and Co. Pty. Ltd.. 231 Liverpool Street, Hobart. 34-3860. 
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Brand 5 is your best buy irrespective of price. It is Brand 5 has a better frequency response to give 
the fifth oldest brand of recording tape in the world you sharper, brighter high fidelity mono and stereo 
and it is now better than ever under the guidance recordings to the most professional standards. 


of the Ferrodynamics chemists and engineers. Brand 5 has the lowest background noise of all. 


Brand 5 tape offers increased output with_reduced Brand 5 is permanently lubricated with a special 

distortion at the same recording level. The high dry synthetic lubricant. Theré is no squeal and no 
3 remanence iron oxide emulsion is cagted onto the umming of heads. The non-abrasive character of 

best quality acetate or polyester basé and it is rand 5 will reduce head wear and protect your 

splice free with green start/red stop leaders. valuable recording equipment, 

Brand 5 gives you twice as much tape for the same money ... and a better tape into the bargain. Compare the price 


of Brand 5 with other quality tapes and you will see that you save 50% off normal list price .. and Brand 5 is fully 
imported from America in sealed boxes. 


T Other Our rr Other Our 
ie. Description Tapes Price No. Description Tapes Price 


ON 7” REELS | ON 53” REELS 
Mil Acetate $5.00 $2. 15D57 800’ 1.5 Mil Acetate $4.66 $2.33 
Mil Acetate 5:98 = 2, 10D57 1200’ 1.0 Mil Acetate §.10°: 2.55 
Mil Polyester 7.70 38. 10D57M 1200’ 1.0 Mil Polyester 6.66 3.33 
Mil Polyester 9.30 4. 5D57M 1800’ .5 Mil Polyester hae: eae 


_Mil Tensil. Poly. 10.50 are 
Mil Polyester 15.90 CORRESPONDENCE TAPE ON 3” REELS 


Mil Tensil. Poly. 17.90 15D3 150’ 1.5 Mil Acetate $1.00 $0.50 © 
10D8 sas’ 1'0 Mil Acetate 130 06S. 
" . | cetate . . 
ON 5° REELS 10C3* 225’ 1.0 Mil Acetate 1.54 0.77 
1.5 Mil Acetate $3.60 1.0 Mil Polyester 1.76 0.88 


1.0 Mil Acetate 3.96 .5 Mil Polyester 1.98 0.99 
1.0 Mil Polyester 5.32 


‘5 Mil Polyester 5.70 2. CORRESPONDENCE TAPE ON 3}” REELS 
SDSMTS .48 Mil Tensil. Poly. 9.96 4. 5C32M* 600’ .5 Mil Polyester $3.54 $1.77 


*Plastic re-usable mailing carton. 


GREEN CORPORATION LTD. 85 Kine STREET, SYDNEY. PHONE 25-1989 


|GREEN CORPORATION LTD. = 4 
AVAILABLE AT ALL | 88 KING STREET, SYDNEY, N.S.W. 
G00D RADIO TAPE | Please send me FREE Booklet on “‘brand 5’’ Tape. 


| Name 
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FIXED RESISTORS 


Types of resistors —- Their characteristics —- Temperature 
effects — Storage and service problems — Voltage coeffi- 
cient —- Inductance and capacitance —— Special types. 


By P. S. 


It is fairly safe to say that the most 
common component to be found in elec- 
tronic and electrical equipments is the 
fixed resistor; although a simple device 
there are, nevertheless, many years of 
applied science and manufacturing 
know-how behind the components in use 
today, A selection of resistors from 
various manufacturers throughout the 
world would appear to be a motley col- 
lection — different sizes, shapes, finishes 
and terminations — and yet they would 
be found to comprise mainly four basic 
types. 

For any particular application there 
is the “right” component and the fol- 
lowing description of resistor characteri- 
stics, together with an outline of produc- 
tion processes, should assist the construc- 
tor to make the correct choice for his 
own projects. 


Types of resistors: The four basic types 
in genera] use are: (1) moulded carbon 
composition, (2) carbon film, (3) pyroly- 
tic or cracked-carbon (also known as de- 
posited carbon) and (4) wire-wound. 


The moulded carbon resistor is pro- 
duced from carbon, a refractory filler, 
such as talc, and a resin binder which 
are ground and mixed in powder form, 
then die-pressed into the shape of a rod 
and cured in a kiln. By varying the pro- 
portion of carbon and filler, the resistance 
of a batch of rods can be controlled with- 
in certain limits but sorting into differ- 
ent values is always necessary and is 
done automatically by machines using 
the limit-bridge measuring method. De- 
pending on the manufacturer's own tech- 
nique, connecting wires may be moulded 
into the ends of a rod during the die- 
press process or, after curing, the rod 
may be metallised at each end and the 
wires wrapped and soldered or, as a 
further alternative, attached by means of 
force-fit pressed-metal caps. After this, 
the resistor may be given simply a coat 
of paint (in colours indicating its value) 
or it may be better protected and insula- 
ted by enclosure in a ceramic or plastic 
tube or thermosetting plastic mould. 


The carbon film resistor is another 
composition type but manufactured dif- 
ferently from its moulded counterpart, A 
continuous extrusion of glass tubing of 
about 1/16in outside diameter {is drawn 
through a liquid carbon mix to leave 
a uniform film on the tubing, which is 
then heated to fix and cure the material. 
The tubing is cut to the required prede- 
termined lengths and connecting wires, 
crimped a little way from one end to 
form a plug, are inserted in each end 
of a tube and secured with a conducting 
cement that makes contact with the re- 
sistive material, Each wire extends well 
inside the tube in order to better collect 
and dissipate the heat generated in the 


Redfearn 


resistor when in use. Protection is usual- 
ly afforded by a thermosetting plastic 
case, having a diameter four or five times 
that of the glass tube to ensure rigidity 
and also to function as a heat sink. Fin- 
ally, the resistors go through the same 
sorting procedure as the moulded variety. 


The resistive element for the cracked 
carbon type of resistor is produced by 
the pyrolytic process known as “crack- 
ing”; ceramic rods of controlled dimen- 
sions are heated to about 1,000 deg. C. 
and exposed to a hydro-carbon gas (usu- 
ally methan), which decomposes to leave 
a carbon deposit on the rods. The re- 
sistance of the deposit can be predeter- 
mined with reasonable accuracy by selec- 
tion of the rod temperature, gas pressure 
and exposure time. Next, a helical groove 
is cut through the carbon and into the 
rod thus, in effect, providing a very thin 
tibbon of material wound along the 
length of the rod, The cutting process is 
fairly precise and is accomplished by 
means of au automatic lathe-like machine 
fitted with a diamond-cutting wheel; the 
width and pitch of the cut can be set up 
to determine the final resistance within 
2 per cent and 5 per cent, but, for con- 
sistently greater accuracy, the machine 
may require to be manually operated. 
Connecting wires are attached to metal 
caps force-fitted over the ends of the 
rod and protection is provided by a 
coating of silicone lacquer or enclosure 
in a ceramic or plastic tube. The resis- 
tors are sorted into tolerance groups of 
5 per cent, 2 per cent and 1 per cent. 


Wire-wound resistors, the last of the 
four types considered, consist of a rod or 
tube of ceramic, glass or glass fibre on 
which is wound a single layer of resist- 
ance wire, nickel-chromjium and nickel- 
copper being the most commonly used. 
The production process is almost wholly 
automatic, employing what are virtually 
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60 80 100 140 


AMBIENT °C 


Figure I: A typical de-rating 
curve illustrating how dissipation 
limits for carbon resistors must 
be lowered, where increased am- 
bient temperature is anticipated. 
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coil-winding machines. The ends of a 
winding are connected to clips or wires 
by brazing or riveting and, while some 
components are left unprotected, it is 
usual to “finish” with a coating of 
cement, vitreous enamel or lacquer. Pro- 
duction tolerances are within 5 per cent 
and, by subsequent selection, within 
1 per cent of nominal values. 


Characteristics: The power that a par- 
ticular type of resistor can dissipate is 
dependent on the permissible rise in 
working temperature which, in turn, is 
a function of the ambient temperature 
and the resistor’s form of construction. 
Consequently, without reference to the 
ambient temperature, it is impossible to 
specify precisely the wattage rating of 
a resistor. It is usual, however. for 
manufacturers to specify a nominal rating 
at a given ambient temperature (com- 
monly 40 deg. C or 70 deg. C) and in 
their catalogues to publish derating 
curves which indicate to what extent 
the dissipation must be reduced at ele- 
vated temperatures, A typical derating 
curve for carbon film resistors, based on 
70 deg. C, is shown, 


The maximum surface temperature at 
which resistors may be operated is about 
100 deg. C for composition, 150 deg. C 
for cracked-carbon and 400 deg. C for 
some wire-wound types. This is not to 
say that they should be run at such high 
temperatures, particularly if long life, 
stability and minimum noise are import- 
ant factors! | 

Resistors are subject also to a maxi- 
mum voltage rating beyond which corona 
discharge or a complete breakdown can 
occur; this voltage varies between 50V 
and many kilovolts, depending on the 
resistor type and its physical dimensions. 


The wattage rating is usually the 
limiting factor for low-resistance values 
but the voltage rating becomes the 
limiting factor for high values. Consider 
a IM resistor rated at 25OmW (at 70 deg. 
C ambient) and 250VDC continuous. 
At the maximum voltage, only 62.5mW 
is dissipated and cannot be increased 
without exceeding the continuous voltage 
rating. . the other hand, a 100K re- 
sistor of the same type and wattage 
rating would dissipate 625mW, more 
than twice the permissible rating at 
maximum voltage; obviously, in this 
case, it is not possible to apply 250V 
continuously if rapid disintegration of 
the component is to be avoided. 


Resistors stOred under normal condi- 
tions are subject to a spontaneous aging 
and a consequent change of value, which 
can be either temporary or permanent. 
The change may be as much as 5% 
for composition types and about 1% 
for cracked-carbon and _ wire-wound 
types, and may be sufficient to compro- 
mise the performance of critical circuits. 
Some manufacturers endeavour to over- 
come this difficulty by pre-curing, i.e., 
artificially aging their components prior 
to sorting. 

In service, as distinct from storage, 
high ambient temperature, power dis- 
sipation ang soldering are contributory 
factors which can cause permanent 
changes of value to components. <A 
20% change is not uncommon for com- 
position resistors but the average figure 
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SANWA ELECTRIC 
INSTRUMENT CO. LTD. 


Top value, protected 


MULTI-TESTERS 


MODEL 
U-50D 


$17.45 


INCL. S.T. 


The Model U-50D is a pocket-size, 
high performance circuit tester 
equipped with a meter movement 
of 35 microamperes in sensitivity. 
The high internal resistance of 20k ohms per volt 
for DC and 8K ohms per volt of AC ranges accurately 
measures voltages of high impedance circuits. 
A protection circuit safeguards the meter movement. 
Shunt adaptors are available to give ranges up to 
25 amperes DC. 


Measurement ranges available 

DC voltage: 0.1v, 0.5v, 5v, 50v, 250, 1000v (20k 2/¥) 
AC voltage: 2.5v, 10v, 50y, 250v, 1000v (8k Q/v) 

DC current: 50,.a, 0.5ma, 5ma, 50ma, 250ma 

Resistance: From 50 ohms to 50k ohms in four ranges 
Volume level: — 20~ + 62db 


The Model 370-ES measures 

AC and DC current up to 

10 amperes. An overcurrent 
control circuit incorporated automatically suppresses 
high current to protect the meter movement from 
accidental damage. The moving coil is guarded by 
a replaceable shunt against burning out. 


Measurement ranges available 


DC voltage: 0.5v, 2.5v, 10v, 50v, 250V, 500v, 1000v, 5000v 
(20k 2/V) 

AC voltage: 2.5v, 10v, 50v, 250v, 1000v (4k 2/v) 

DC current: 50..a, lma, 10ma, 50ma, 250ma, la, 102 

AC current: 250ma, la, 10a 

Resistance: From 30 ohms to 300k ohms Midscale in four 
ranges. Volume level: — 20~ -+- 62db 


MODEL 
F-80TRD 


$29.25 


fo | 4 Meee. ee 


The high-sensitivity 

suspension band 

movement of 34.5 

microampere is _ frictionless 

and accurate. Structurally, the moving 

part is shock-proof, withstanding impact and vibration. 

Ranges are smoothly crete ed over by a unique 

designed rotary-ring switch. The meter movement is 

automatically protected from accidental impression of 

high current. The LI and LV scales provided chéck all 

types of semi-conductors. The germanium diode recti- 

fier extends frequency response of the low AC voltage 

ranges up to 100k cycles. Even the AC 250 volt range 
checks voltages of 20k cycles. 


Measurement ranges available 

DC voltage: 0.25v, 2.5v, 10v, 50v, 250v, 500v, 1000v (25k 2/v) 
AC voltage: 2.5v, 10v, 50v, 250v, 500v, 1000v (5k 2/v) 

DC current. 40a, 0.5ma, 5ma, 90ma, 500ma 

Resistance: From 100 ohms to 250k ohms Midscale in four - 
ranges. Load current: LI! — 15ma, 1.5ma, 150,a 

Load voltage: LV — l.dv 

Volume level: — 10~ ++ 10db, + 5~ + 36db 


Sanwa Muliti-testers are available from: 


4% ELECTRONICS Australie, September, 1967 


ADELAIDE: 23-3233. BRISBANE: 51-5121. CANBERRA: 
4-7755. HOBART: Associated Agencies Pty. Ltd. 2-1841. 
LAUNCESTON: Associated 4 hes Pty. Ltd. 2-1318. 
MELBOURNE: 69-0151. MOUNT GAMBIER: 2-3841. NEW- 
CASTLE WEST: 61-4077. PERTH: Henderson Instrument 
Co. Pty. Ltd. 8-4131. SYDNEY: 29-1111. WOLLONGONG: 
2-5444 and appointed wholesalers. 


ENGLISH (RAOm 


rid FEV Vacuum ee 
Variable Capacitors 


: : ae 


English Electric Vacuum Variable Capacitors offer outstanding advantages over air dielectric 
counterparts for all transmitter applications at frequencies up to 27 Mc/s. These advantages 
include: # Compactness @ Low self inductance and stray capacitance @ Direct or remote control 
m@ Low inertia and torque for servo tuning @ Freedom from adverse dust and moisture effects 
@ Self-healing properties mLinear relation between shaft turns and capacitanceif Any mounting 
position mVoltage rating maintained under adverse ambient conditions# Minimal main- 
tenance costs 

The standard range employs shaft tuning but most types can be modified for axial pull tuning. 
EEV will also consider other special design features and alternative capacitance valves to suit 
individual requirements not covered by the standard range. The Capacitors, as well as being 
the ideal choice for new equipments, are particularly suitable for the modernisation of older 
transmitters. 


Full information on the complete range of EEV Image Intensifiers is available on request. 


AMALGAMATED WIRELESS VALVE COMPANY PTY. LTD. 


SYDNEY * MELBOURNE « BRISBANE * ADELAIDE * PERTH 


@® DISTRIBUTORS FOR ENGLISH ELECTRIC VALVE COMPANY LTD. ®@ 
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The FET Preamp. for magnetic pickups 


As a change from radioactivity in valves and such devices, 
we turn to one of the more recent solid-state devices — the 
field effect transistor. A correspondent from East Brighton, 
Vic., doesn’t like our recent FET preamplifier, and says so. 
To answer his criticism is Technical Editor, Jamieson Rowe. 


Conducted by the Editor 


The preamplifier in question was 
featured as part of the Playmaster 115 
solid-state stereo amplifier. Our corre- 
spondent has this to say: 


The Technical Editor, 
Electronics Australia. 


Dear Sir, 


“As an Electronics Engineer I read 
your journal with interest and ap- 
preciate your efforts tg educate the 
public in the possibilities of new 
developments in electronics. However, 
it is important that new devices should 
be used only where they offer a clear 
technical and/or economic advantage, 
and circuits using them should be well 


designed, so that they do not create a 


bad initial impression. Consequently I 
was very disappointed to read the 
article describing a preamplifier for 


2N3565 


magnetic pickups using FETs as it 
met neither requirement. 

“While the availability of FETs 
such as the 2N4360 at a relatively 
low price raises a number of exciting 
possibilities, these do mot include 
suitability for use in preamplifiers for 
magnetic pickups. 

“The comments in the article on the 
input impedances of the usual bipolar 
transistor have little relevance, since 
exceedingly high input impedances can 
readily be achieved using transistors 
such tas the 2N4250. 

“There would ‘have been some point 
in using FETs in the input stage of 
the main amplifier, as the main source 
of noise with a ceramic pickup is the 
current noise of the input transistor 
flowing in the very high low-frequency 


source impedance, and the much 

lower noise current of the FET 
+20 

Pe A sc 


+25V 


SH L 


would have permitted an improvement 
in the already adequate signal to noise 
ratio. 

“However, with a magnetic pickup, 

a very high gain is required at low 
frequencies and, as the output im- 
pedance at these frequencies is low, 
the main source of noise is the low- 
frequency voltage noise of the tran- 
sistor. Presently available FETs have 
a large low-frequency noise com- 
ponent and exhibit a much higher 
low-frequency noise voltage than 
normal ttransistors. They also have a 
relatively very low ratio of Gm to Id 
and an extremely wide spread of 
characteristics, muaking it very difficult 
to match them to normal transistors. 
Thus the stage gains attaimable are 
normally low, and an FET circuit will 
invariably be more complex, more 
expensive, and have a worse perform- 
ance than the equivalent circuit using 
normal transistors. 


“I was therefore sceptical when I 
saw your circuit, the more when 
analysis indicated that the overall gain 
was unlikely to be more than 300 
without feedback. To confirm my sus- 
picions I assembled the circuit only to 
find that it oscillated uncontrollably 
at about 100Hz, probably because of 
feedback through the decoupling re- 
sistor and an unfortunate choice of 
bypass components. After increasing 
the standing current from 2.0 to 
2.5mA, the oscillation died away but 
a strong peak remained at 100Hz, 
below which the gain fell rapidly. 
The 2N4360 used had Id=3.5mA, 
Gm2.0 at Vgs=0, typical of 90 per 
cent of those received so far. I can 
only presume that you used a mark- 
edly different transistor and/or that 
tolerances on electrolytics pushed the 
resonant peak to a lower frequency. 

“Thus there is no techinical justifi- 
cation for using an FET in this circuit 
and, by so doing, the signal-to-noise 
ratio, already barely adequate, is 
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The FET preamplifier circuit suggested by our correspondent and its frequency response curve. 
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HERE 

is ONE 
DIGITAL 
INSTRUMENT 
WHICH 

is NOT 

IN 

THE 


As the abacus is three thous- 
and years old this is under- 
standable. But if you require 
digital instruments renowned 
for reliability, precision 
measurement and operational 
simplicity outstanding 
“space age’”’ electronic equip- 
ment... rely on Solartron. 
Here are four instruments from 
a far greater range — write 
or call for complete and un- 
abridged specifications. 


SOLARTRON MODEL EM1616 
FREQUENCY COUNTER 

A compact, medium priced counter 
with a wide range of frequency and 
time measurements; bright neon 
number tubes give direct readings 
on all parameters to five significant 
figures. Simply operated — most 
ranges require adjustment of mode 
switch and range selector only. The 
EM1616 will accept signals of up to 
250 V r.m.s. without adjustment. 
Silicon planar transistors are used 
throughout. Frequency: 0-15 Mc/s, 
100 sec. maximum gate time. Period: 
Maximum 107 period averaging, 
period measurement at maximum 
frequency. Duration: maximum 99.999 
seconds, local or remote control. 
Counting: Random or _ repetitive 
events, from 1 to 10!9. 


SOLARTRON MODEL LM 1440.2 
DIGITAL VOLTMETER 

A high accuracy, high sensitivity 
Digital Voltmeter ideally suited to the 
laboratory and standards section; a 
long term accuracy of 0.0006% per 
year is guaranteed and may be veri- 
fied by the internal Weston standard 
cell. Accuracy may be checked daily 
without the need for external test 
equipment. Accuracy: .0033% of 
full scale + .005% of reading. 
Ranges: 10 microvolts to 2KV DC in 
five ranges. Resolution: 1 part in 
30,000. Input resistance: < 20,000 
Ms input resistance. 
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RANGE 


SOLARTRON-ROCHAR MODEL 
A1613 DIGITAL MULTIMETER 
Designed to measure AC and DC 
voltages and currents, resistances 
and capacitances with an accuracy 
better than 0.1-0.2 or 0.5%, accord- 
ing to the function. Uses voltage-to- 
time conversion by means of a ramp 
generator and transforms time into a 
proportional number of phases deliv- 
ered by an oscillator and displayed 
at the end of each measurement by 
a 4 decade counter with polarity 
indication. Low cost. 


SOLARTRON-ROCHAR MODEL 
A1604 SAMPLING AND STORAGE 
UNIT 

In association with the digital multi- 
meter Model A1466, the Model A1604 
provides almost pin point voltage 
plotting, in form of a wave (sampling 
time = 5 sec.) with an accuracy 
better than 0.1%. Particular atten- 
tion has been given to the design of 
triggering and synchronising circuits 
as well as the delay circuits which 
permit offset of the sampling time at 
will. 


ALSO IN THE SOLARTRON RANGE 

LM 1619/20 small, low cost AC or 
AC/DC D.V.M.’s. 

LM 1450 Low Cost D.V.M. 

LM 1420.2 integrating D.V.M. 

LM 1420.2 BM DC and AC D.V.M. 

LM 1420.2BC remote ranging D.V.M. 

LM 1420.2BA DC and AC 
(true R.M.S.) D.V.M. 

4000 integrating D.V.M. 

A 1355 low cost DC and AC auto 
range D.V.M. 

A1466 modular DC/AC digital 
Multimeter 

LM 1440.2 precision D.V.M. 

LM 1480.2 precision auto range 
D.V.M. 

LM 1621 digital resistance test set 


THE SOLARTRON ELECTRONIC GROUP LTD. 
P.O. BOX 138, KEW 3101, VIC. TEL. 869535 TELEGRAMS “SOLARTRON” MELB. 


P.O. BOX 297, BROOKVALE 2100, N.S.W. TEL. 61 6841 
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further reduced and the complexity 
and price needlessly increased. Worse, 
the circuit will generally not meet the 
specifications and appears likely to 
exhibit a strong tendency to low- 
frequency oscillation. 

“If FETs must be used, the accom- 
panying circuit will give about ‘as good 
performance as can be obtained with 
two transistors. This has an open-loop 
gain of about 800 and its performance 
is as shown. The equivalent input 
noise voltage is about 10uV, referred 
to 1000Hz. This will work for most 
2N4360s but, if the zero bias current 
is above about SmA, RI may have to 
be increased to give 5-8V across the 
transistors. 


“By contrast, a typical circuit using 
normal transistors, has an open-loop 
gain of about 5000, giving much 
lower distortion and sensitivity to tem- 
perature and other effects, draws ImA 
as against 4mA, and has about 30dB 
better signal/noise ratio. The input 
impedance is S5SO0Kohm_ and _ the 
equivalent noise voltage, referred to 
1000Hz, is about 0.2uV.” 


R.R. (East Brighton, Vic.). 


Perhaps we should explain that what 
is reproduced above is actually a precis 
of the original letter but it does contain 
all the essential material. Similarly, what 
follows is a precis of what Mr Rowe 
drafted as a complete reply to the 
original letter, and which was posted 
direct to the correspondent. However, it 
indicates the main lines of the rebuttal. 


Mr Rowe Replies: 


“In answering the above criticisms 
I feel that I must first mention that 
we find ourselves in agreement with 
many of the theoretical points raised 
by our correspondent concerning the 
problems of using the new FET de- 
vices in general and the 2N4360 device 
in particular. We were, in fact, aware 
of most of these when the project in 
question was under development and 
they were duly taken ‘mto considera- 
tion. 

“Over a period of some months, we 
have in fact been investigating the 
general problems associated with the 
use of currently available FETs in 
various circuit configurations. In the 
investigation, we have made consider- 
able use of a digital computer in 
performing the many tedious calcula- 
tions involved. As a further part of 
the investigation we have been in 
correspondence with the various FET 
manufacturers. 


“One outcome to date has been 
some rather interesting findings con- 
cerning the practicability or otherwise 
of an attractively priced FET volt- 
meter, and an article discussing these 
findings appeared in the July issue. 

“But, to return to the FET preamp, 
we felt justified in publishing the de- 
sign we did and at the time we did for 
the following reasons: 

(a) We are under constant pressure 
from readers to be “with it”—to 
give them information, both theo- 
retical and practical, on new de- 
vices and techniques as soon as 
we possibly can. As with any 
commercial enterprise, we have to 
produce the best possible result 
from the time which can reason- 
ably be alloted to a particular line 


of investigation. In the case of the 

FET preamplifier, the result was 

a practical unit; in the case of 

the FET voltmeter, it was an 

article deliberately setting aside 
the idea for the time being. 

During the development of the 

preamp lin question quite a deal of 

effort was directed toward ensuring 
that the design would operate both 
well and reliably. Before the 
article was prepared we tried quite 

a number of sample FETs and 

transistors in circuit and verified 

that the specified performance 
could be achieved. 

(c) With the devices which we were 
able to test in the prototype, its 
performance ‘in the intended appli- 
cation was very pleasing, and well 
within the usual criteria of accep- 
table performance. Indeed in com- 
parison with our other preamp. 
designs—one of which is rather 
similar to your own preferred cir- 
cult—it seemed to offer a signi- 
ficant reduction in cost and com- 
plexity, while giving a very similar 
order of performance. 

(d) In the article itself, we took some 
pains to make it clear that as a 
result of the considerable spread 
in FET parameters it was highly 
desirable that the operating condi- 
tions of the circuit be checked 
upon switch-on and, if necessary, 
altered to bring them within the 
appropriate range. 

“While making the above points, 
I would nevertheless add that, at this 
stage, I am not too happy about the 
strict theoretical suitability of the 


(b 


New 


2N4360 device for a majority of 


PM TUBE 


HTV-RI0& | 1,600 to 6,500°A 
HTV-RI36 | 1,600 to 8,000°A 
HTV-R166 | 1,600 to 3,200°A 
HTV-R196 | 4,000 to 12,000°A 


HTV-R213 1,850 to 8,000°A 


PHOTOMULTIPLIER TUBES 
HAMAMATSU TV CO. LID. 


HIGH PERFORMANCE—LOW COST 
RESPONSE 


OTHER TUBES AVAILABLE R212, 913A, IP21, IP22, IP28 
9 Stage, side-on types, 11 pin base 


FOR FULL DETAILS PLEASE CONTACT 
SOLE AUSTRALIAN AGENTS: 


TECHTRON PTY. LTD. 


Springvale Road, North Springvale, Victoria. 
Phone: 5607133 


common applications. Its parameter 
spreads would certainly appear to 
make it extremely difficult to design 
most common DC configurations to 
accept any randomly chosen sample 
on a ‘drop-in’ basis. 

“I find rather puzzling the sugges- 
tion that our preamp. involves in- 
creased cost and complexity, while 
offering a lower standard of perform- 
ance. In fiact, there would appear to 
be little difference in either cost or 
complexity between ‘the published cir- 
cuit and the conventional preamplifier 
which you favour. The question of 
performance has been dealt with 
earlier, I hope adequately. 

“Finally with regard to the insta- 
bility problem jt would indeed seem 
likely that electrolytic tolerances could 
be to blame. We certainly found that 
both the 1000hm DC feedback resistor 
and the supply both had to be quite 
solidly bypassed for ‘adequate LF 
stability.” 

And that should be enough, for one 
month, about preamplifiers and FET’s 
in particular. Readers will have noticed 
that, in last month’s issue, we preferred 
a preamplifier using conventional tran- 
sistor circuity for the 118 Playmaster, 
for the reasons stated in the issue. 


In point of fact, the average user 
will be a lot less concerned about what 
is behind the paniel, than designers who 
are prone to argue about the niceties 
of circuitry. Provided a preamplifier 
gives the required gain and frequency 
response and is not noticeably poor in 
terms of distortion, noise level and sta- 
bility, the user will be happy. And, as 
far as we can gather from constructors 
of both types, the users are happy! g 
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Critical Applications 
Wide range spectral response 
U.V. Range 

Vis. and infrared range 

U.V. to near IR Range 
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proudly announce the opening of a new Show- 
GENERAL ACCESSORIES room in Sydney's Western Suburbs: at 443 Con- 
cord Road, Rhodes. Phone 73-0211. 


We invite you fo inspect 
this showroom and sée the 
top quality articles on dis- 
play. See such brands as 
PIONEER, PLESSEY, ROLA, 
DUAL, GARRARD, GRUN- 
DIS, 


Also on display: PLAYER 
CABINETS, TAPE RECOR- 
DERS, RECORD CHAN- 
GERS, TEST EQUIPMENT, 
HI-Fl OUTFITS — SARLON 
FABRICS — and SPEAKER 
ENCLOSURES. 


Please note: GENERAL ACCESSORIES STORES at: 116 Clarence St., City, 
and 443 Concord Rd., Rhodes, are OPEN on SATURDAY MORNINGS. 


GENERAL ACCESSORIES 


Trade Enquiries Invited 


116-118 CLARENCE STREET, SYDNEY 
443 Concord Road, Rhodes. 73-0211 _] Pirie Street, Fyshwick, A.C.T. 90035 
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nstalling 
Burglar Alarm 


This article was prompted partly by a number of requests we 
have had from readers, and partly by the attention drawn to 
property protection in general by recent police statements. 
This caused us to seek out the writer who contributed an 
article on this subject many years ago. The result is aq new 
article, updated in the light of experience and the availability 
- of modern components. It should be well within the capabili- 
ties of the average reader. 


In the October 1953 issue of “Radio 
and Hobbies” the writer described a 
burglar installation which he had recent- 
ly fitted to his own home. That instal- 
lation was prompted by two visits from 
the disciples of Bill Sykes, and the writer 
was determined not to be caught a third 
time. The installation did a good job 
for several years even though, as it 
turned out, it was never “fired in anger.” 
Nevertheless, the peace of mind which 
such a system provides justifies the cost 
and effort many times over, No longer 
are periods away from the house filled 
with nagging fears that someone may 
have broken in; that one will return to 
find the house ransacked and valuables 


stolen. Such worry — and the freedom 
from it — has to be experienced to be 
understood. 


Later, in a new house in a new suburb 
I had to reassess the situation. At first 
there was little inclination to install a 
new system, partly because there seem- 
ed to be so many other things to do, 
and partly because the bushland setting 
of an “outer suburb” seemed hardly the 
place for burglars. 

More recently, the situation has 
changed. What was once an “outer sub- 
urb” has now been overtaken by the 
suburban sprawl. With it came the 
realisation that the risk was now just 
as great as it had once been in the “in- 
ner suburbs.” Any lingering doubts on 
this score were quickly dispelled by re- 
ports of court proceedings in the “local 
rag.” Not only could it happen here; it 
was happening. 

I made up my mind to get in first. 

A new installation, in a house that 
was owned rather than rented, provided 
an excellent opportunity to apply some 
of the lessons learned from the first in- 
stallation. Broadly, these involved the 
following factors, in approximate order 
of importance. (1) Reliability of door and 
window contacts. (2) Battery drain. (3) 
Method of legitimate entry, (4) Conceal- 
ment of wiring and contacts. 

Before dealing with these subjects in 
detail, let us first consider the general 
concept of an alarm system and typical 
circuitry. 

Most domestic alarms work on _ the 
principle of providing a very loud alarm, 
usually outside the house, though well 
hidden, which will be clearly audible at 
least to neighbours on either side and 
preferably further away than _ this. 
Whether such neighbours are willing or 
able to summe@n assistance when the 
alarm goes off is really of little impor- 


tance, because no prospective burglar 
will wait around to find out. 


Most of them will cover the first 
hundred yards in even time, fences and 
other minor obstacles notwithstanding. 


An _ alternative arrangement is one 
where it is desired to provide protection 
for a building remote from the main 
residence, such as a lockup shop, garage, 
“ham shack” or workshop. In this case 
it is preferable to provide a small bell, 
or even a buzzer, whxh wi! be audible 
only within the residence. In these cir- 
cumstances an intruder need not know 
that his presence has been detected until 
a man in blue appears at his side and 
begins to ask certain awkward questions. 
Police officers to whom I have spoken 
on the matter agree that such systems 
result in a high percentage of catches. 

It is usual with such systems to pro- 
vide a large outdoor bell which can be 
switched into circuit when both premises 
are unattended, thus providing protection 
by the “scare” method. 


Many commercial systems _ provide 
what might be termed the ultimate in 
protection by connecting each building 
to be protected to a central switchboard 
manned continuously by officers of the 
company providing the service. Con- 
nection from the building to the switch- 
board is by means of telephone lines 
provided by the P.M.G.’s Department 
and the occupier of the premises pays an 


annual rental for the entire service. 
Schemes like this, of course, are outside 
the scope of the amateur, but are men- 
tioned as a matter of interest. 


Coming back to more practical con- 
siderations for a domestic circuit we 
have to consider first whether to use a 
closed-circuit or open-circuit system. 
There are points in tavour of both sys- 
tems, though the closed circuit system is 
generally preferred. 

The open-circuit system is one where 
the alarm bell is connected directly to 
the various door and window contacts so 
that the closing of any set of contacts, 
by opening the door or window, wiil 
cause the alarm to ring. Various schemes 
are used to ensure that the bell will keep 
ringing, even if the circuit is opened 
again immediately. The disadvantages of 
this scheme may be summarised as fol- 
lows. Vital wiring of the system must be 
taken to each possible entry point, thus 
creating the risk of the system being 
rendered inoperative by a would-be in- 
truder cutting the wires or tampering 
with the contacts. 

A second point is the possible failure 
of a particular set of contacts to close 
the circuit properly. To ensure that the 
system is always working, it is necessary 
to test all the contacts at fairly frequent 
intervals. Many non-technical owners do 
not fully appreciate this and are content 
to test the circuit by opening an odd 
door or window and being satisfied if 
the alarm operates. 

On the credit side it must be con- 
ceded that such systems are less prone 
to false alarms than other systems, as 
well as being lighter on battery current. 
In fact, the batteries should have a life 
almost equal to their shelf life, since 
they will have only a brief drain imposed 
a them for testing at well-spaced inter- 
vals. 


The closed-circuit system operates on 
the principle of using a circuit through 
the window and door contacts to hold in 
a relay. A pair of “normally closed” 
contacts on the relay are thus held open 
and, since they form part of the main 

ell circuit, the bell is prevented from 
ringing. Opening a door or window will 
open the relay circuit, allow the relay 
to drop out, and close the main bell cir- 
cuit. As with the open-circuit system the 
bell will continue to ring until a local 
circuit is interrupted. Obviously there is 
little chance of the contacts failing to 


DOOR AND WINDOW CONTACTS 


ee 


BATTERY 
6-9V 


boca 


MAIN SW. 


| 
| TEST SW. 
| 


SETTING UP 
PUSH-BUTTON 


MAIN ALARM 


TEST BUZZER 


HOLDING 
CONTACTS 
(NORMALLY 
OPEN} 


_ 


ALARM CONTACTS 
[NORMALLY CLOSED) 


The basic circuit of an alarm system. The buzzer may be used to check 
that the relay is set, or a small globe may be substituted for it. Alter- 
natively, the buzzer may be used for night time monitoring. 
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NEW ZENZA BRONICA 


CAMERAS 
Many enthusiastic photographers prefer a 
24 square single lens reflex; only nza 


Bronica has incomparable Auto-Nikkor Lens 


ni er and a L exposure meter. Use 
of a focal plane shutter reduces the price of 
supplementary lenses considerably. e new 


model S2 Bronica has a detachable film back 
enabling change of film type in a few seconds 
and is attractively priced at $299 complete 
with {2.8 75 mm. lens. The model C2 selis at 
only $245. Both prices include sales tax. Encel 
Electronics Pty. Ltd. is the Australian Agent 
for Zenza Bronica. Ask for prices on the 
multitude of supplementary lenses and acces- 
sories. Encel prices are less than 4 U.K. 
prices and less than U.S. prices for 
identical cameras. 


Model $2—$299 
Model C2—$245 


MICRO STYLUS INSPECTORS 


Regular inspection of all stylii is essential. 

Micro 50X stylus inspectors have just arrived 
. only $1.80. We recommend 

inspection after each 50 sides even $I 80 

with diamond stylii! 0. ou. wu. . 


LOW PRICED SOLID STATE 
STEREO AMPLIFIER 


With 6 watts R.M.S. per channel, the Sound 
Model SAQ-202B must be regarded as excep- 
tional value at this price. Separate bass and 
treble controls, input sens. is 100 mV. for 


pick-up, tuner and auxiliary. In attractive 
metal case. Frequency response is 
20-20,000 Hz. plus or minus $49 
5. GB: 52 PrAsistore se. ats es, seer 


WHARFEDALE “LINTON“! 
Only 19’’ x 10’* x 10°° but a proven per- 
former aS a compact speaker system. Ask 
for an EMQ or a trade-in valuation. 


WHAT IS AN EMQ? 


Because of trade agreements many prices 
cannot be advertised so we advise you to write 
to us for an EMQ . an Encel Mail Quote. 
Please print your name and address in BLOCK 
LETTERS . . and, if you're writing for 
amplifier or tape recorder information, please 
be reasonably specific as our stock of these 
items is extremely wide. Help us to help 
you! 


~~ COMPLETE ENCEL STEREO 
SYSTEMS 


Encel Electronics has sold thousands of com- 
plete Encel Stereo Systems -— cabinets are 
carefully hand-crafted —- you make your own 
choice of the finest collection of audio com- 
ponents in Australia. Cabinets are available in 
any period or style, polished or sanded ready- 
for-finishing. 


THE NEW ORTOFON S-15 STEREO 
CARTRIDGE AVAILABLE AT ALL 
ENCEL STEREO CENTRES! 


World wide acclaim provides significant testi- 
mony to the outstanding performance of the 
new S-15. Ask for an EMQ or a trade-in 
valuation. 


ENCEL 


(STEREO) 


ELECTRONICS 


PTY. LTD. 
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SHORT OF SPACE? BUY A 


Sonics HS-304 (illustrated) . 


TRUVOX TAPE UNITS— 
STEREO MODEL PD-104 


This precision tape unit has been extremely 
popular and all shipments have sold quickly. 
At the moment if you have not placed an 
order we cannot offer immediate delivery— 
you will probably wait for several weeks. 


Orders are filled strictly as placed. 

Increased tariffs have been respons- $278 

ible for price increase to ..... 

SPECIAL LAB 80 CARTRIDGE 

OFFER! 

The ubiquitous Lab 80 will be supplied with 

either the Lux T-15M cartridge or the ADC- 

660 for only $109. Retail price is over $137. 

The Lux T-15-M is fitted with an elliptical 


diamond stylus at no extra cost. 
All brand new and fully guaran- $109 
GRE sacccay faces" sieksy, | ead: Sones: artes aiics cad <askes 
GRUNDIG EQUIPMENT IN STOCK 
AT BOTH ENCEL STEREO 
CENTRES 

Call at either Melbourne or Sydney stores for 
a demonstration of the Grundig -340 ta 
recorder or the TM-340 tape deck. Grundig 
Stenorette dictating machines are supplied 
complete with earphone, foot control and 


microphone. Price is most attractive! Write 
for EMQ’s. 


ASK FOR AN AKAI EMQ! 
All AKAT models are in stock ... M8. X4, 
X100D and 1710. Trade-in valuations and end 
user prices are more than just attractive at 
Encel Electronics! 
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HIGH FIDELITY STEREO PHONES 
COST LESS AT ENCEL 
ELECTRONICS! 


Several wide range stereo headsets are now 
available including the mew model Sonics 
HS-304. This headset is very comfortable and 
response is extremely good over the com- 
plete sound spectrum. Price is $12.50; a 
bargain basement cost for a _ headset of 
this calibre. From Sweden comes the Pearl 
*phones . . . made by P.M.L. These ‘phones 
are particularly sensitive and are high im- 
pedance (400 ohms). Fitted with ear muffs 


for long periods of fatigue-free $12 50 
® 


listening. Pearl price: $19.50. 


THE NEW COSMOS SW-30C 
STEREO AMPLIFIER 


With & watts R.M.S. or 15 watts I.H.F.M. 
in each channel . . push pull 6BMb&s .. . 
and a wide frequency response of up to 20 
kHz, this budget priced stereo amplifier has 
many attractive and functional features. 
Speaker matching is 4. 8 or 15 ohms. Pick-up 
sensitivity is 5 mV, a headphone jack is pro- 


vided together with all controls $74 50 
e 


for necessary flexibility. Encel 
Head Office: 


Very highly regarded in the United Kingdom 
and on the Continent, MICRO tone arms and 
cartridges have earned an enviable reputation 
for precision engineering and detailed work- 
manship. Performance easily justifies the use 
of the best available amplifiers and speaker 
systems. Feature for feature MICRO tone arms 
offer more value for every dollar; design is 
technically advanced and finish is impeccable. 


MICRO MA-88 PROFESSIONAL 
(16 in. TONE ,ARM 


Designed to provide effortless tracking with the 
most delicate cartridges, the MA-88 accepts 
S.M.E. and ORTOFON head shells as well 
as the MICRO head shell. The latter may be 
used with any standard 4 in. mounting cart- 
ridge and cartridge location is adjustable by a 
fore and aft movement of approx. + in. vertical 
and lateral movement is almost friction-free 
and is estimated at less than 20 milligrams. 
Height is adjustable and a bias scale and bias 
hook system eradicates lateral pressure of 
the stylus. Stylus tracking pressure is adjust- 
able from 0-5 grams and is 

clearly indicated on the out- 35.50 


rigger scale. Encel price ..... .... 
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MICRO MA-77S and MA-77 
TONE ARMS 


Very similar in construction to the MA-&&, 
these tone arms are 12 in. and 14 in. long 
respectively. A unique eccentric counter bal- 
ance weight is employed with the ‘'77'' series. 
Connections of all MICRO arrns are plug-in 
types to eliminate soldering, general construc- 
tion is of machined solid brass and finish is 
satin chrome. All MICRO arms pivot on 
miniature ball races. Both these models in- 
corporate the bias hook and 

weight system to eradicate 29.50 


lateral pressure. Encel price ..... 


READ THE REVIEWS! 

Your April, 1966, copy of ‘’Electronics Aus- 
tralia’’ contains a review of the MICRO MA- 
77 tone arm on pages 126-127. If you subscribe 
to “Hi-Fi News’’ look up your February, 
1966, copy for an extensive review of the 
MICRO MaA-77 tone arm and the M-2000/5 
magnetic cartridge. This_ particular review 
extends over 4 pages! Ask for copies: 


MICRO DUST PICK-UPS 


This most effective record cleaner auto- 


matically removes dust and 

static charges as the record is $3 50 
being played ..... ...... ..... ° 
MICRO MAGNETIC CARTRIDGES 

OFFER UNEQUALLED VALUE! 

For only $19.50 you can now purchase a top 
quality magnetic cartridge with a diamond 
stylus . . . the Micro VF-3000. Response is 
20-25,000 Hz. The lower priced icro 
2000/5 is of similar electronic design and has 
a response of 20-22,000 Hz. .. . price is 
$16.50. Both models feature a 15° vertical 
tracking angle. Performance is comparable with 
cartridges twice the Encel price .. . call into 
your nearest Encel Stereo Centre and hear the 
difference! And here’s special news .. . the VF- 
3000 has now been released with an 0.3 x 0.8 


mil. elliptical diamond stylus for $1 é 50 
e 


only $24.50! VF-3000/E: $24.50. 
VF-3000/5: $19.50. M-2000/5: ... 
LOW PRICED CERAMIC 
CARTRIDGE FOR BUDGET 
CONSCIOUS MUSIC LOVERS! 
Now the well known Micro Model SC301 


Ceramic Stereo Cartridge with diamond stylus 
is available for only $6.90. Frequency response 


is 20-15,000 Hz. Tracking angle is $6 90 
e 


OeSeee eens aeeeee eaten 


15°. This popular stereo cartridge 
th AL VRIRE BE cos: ee ain sain 7 


431 Bridge Rd., Richmond, Victoria 3121. Tel. 42 3762. 

Sydney Store: Ground Floor, 28M Building. 

257 Clarence Street, Sydney, N.S.W. 2000. Tel. 29 4563, 29 4564. 
Australia’s Greatest Hi-Fi Centre -wnotesaiers *trade-ins accepted 


operate, while a cut wire will also oper- 
ate the alarm. 

In all fairness it must be admitted that 
the closed-circuit system also has dis- 
advantages. The natural tendency is to a 
false alarm if the contacts are faulty 
and too many of these can nullify the 
whole purpose of the scheme. Since 
there is a continuous drain on the bat- 
teries while the system is set up they 
will have a much shorter life, though 
most people still consider that the few 
cents a week running cost is cheap in- 
surance. 

All things considered, and assuming 
that the weak points of the system are 
recognised and allowed for in design- 
ing the installation, the closed-circuit 
system is to be preferred. 

The accompanying circuit will give 
some idea of the practical application of 
the principles just explained. It will be 
seen that the battery, door and window 
contacts, the relay coil, and a set of 
contacts on the relay all form a series 


DIMENSIONS 


—_ 2.0”.max. 
{ 


).201” max. dia. 


nect a push button across the holding 
contacts so that they are momentarily 
short circuited as the button is press- 
ed. This causes the relay to pull in, 
holding in on its own contacts when 
the button is released. This en- 
ables the holding contacts to operate 
under the ideal conditions of never 
having to either make or break a 
circuit, the make occurring through 
the push button and the break at what- 
ever set of contacts are broken first 
when unsetting the system. This is im- 
portant because failure of the holding 
contacts could cause a false alarm. 


In setting the system, therefore, one 
simply makes sure that all the windows 
and doors are closed, that a method of 
exit from the building has been pro- 
vided (more about this later), and then 
presses the relay setting button. If all 
contacts are closed the relay will be 
heard to pull in, after which the main 
bell switch may be closed and the sys- 
tem is set, To unset the system it is only 


0.217" max. 
including seal 
eccentricities 
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The heart of the system is the dry reed switch. The Hivac type XS7, 
illustrated here, has been specially designed for the low current con- 
ditions and prolonged closure times inherent in alarm systems. 


circuit. The purpose of the relay con- 
tacts is to provide the continuous-ring- 
ing feature and their operation is quite 
easy to follow. Assuming for the mom- 
ent that the relay is being held in, it can 
be seen that the current through the coil 
must fiow through the relay’s own con- 
tacts in order to hold it in. In other 
words, the contacts are what are known 
as “self-holding” contacts. It is easy to 
appreciate that such a relay cannot pull 
in again once it has dropped out be- 
cause it will have opened its own coil 
circuit. Thus, once the alarm is started, 
it cannot be stopped by simply restoring 
the contact circuit. 

Obviously, some method must be pro- 
vided to cause the relay to pull in when- 
ever the system is to be set. One way 
would be to simply push the relay in by 
hand, but this has the disadvantage that 
the relay may not always be convenient- 
ly located, plus the far more important 
problem of protecting the relay con- 
tacts. Because of the inductive nature of 
the circuit, due to the relay coil, con- 
siderable sparking can occur when the 
circuit is broken. Theoretically, this 
should not be a problem when the relay 
is being pushed in but, in practice, it is 
possible for the current to vary both 
up and down at the moment of contact, 
particularly if the person concerned does 
not appreciate the need to make a quick 
and positive movement. 

A far better arrangement is to con- 


necessary to open the main bell switch, 
the relay automatically dropping out 
with the first window or door opened. 
Coming to the more practical aspects 
of the system, the first point to be con- 
sidered is the provision of door and 
window contacts which will be absolute- 
ly reliable in all circumstances. This was 
a problem with the original system. Al- 
though it did a good job, one of the first 
lessons learned was that, no matter how 
corrosion-resistant the material used for 
the contacts, and in spite of a self-clean- 
ing action built into each contact system, 
high humidity and industrial contamin- 
ation could increase contact resistance to 
the point where false alarms occurred, 


This was only overcome by adopting a 
routine of cleaning all contacts, using a 
proprietary contact cleaner at regular 
intervals of three or four months. While 
not a back-breaking task, it was a nuis- 
ance and an obvious weakness in the 
system. It could possibly have been over- 
come, or at least minimised, by employ- 
ing commercial micro switches, but these 
items are quite expensive and, in addi- 
tion, would have required a lot of work 
to fit in place of the ones already in use. 


With a new installation contemplated, 
this was regarded as the number one 
problem to be solved. Micro switches 
were again considered, in spite of the 
relatively high cost, but before a decision 
could be made I was introduced to the 
dry reed switch. Immediately I saw it 
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6 Transistor Radio Kit, 

complete with earphone 

and case. Incl. instruc- 

tion manual — $16.50 

Incl. Tax. 

Wired and Tested $19. = 
SIMPLE 
ELECTRONIC 
PROJECTS 
YOU CAN 
BUILD NOW! 

How would you like to make a 4-Band 

Short-Wave converter, a Screaming 

Siren, Boat Hailer, Telephone Amplifier, 

Electronic Organ, Electric Fence—Bat- 

tery operated 15-mile range, or any one 

of 60 exciting, easy-to-build projects? 

IT’S EASY THE S.E.W. KIT WAY. 

* All Kits Transistorised and use special 

printed Circuit Boards. 

Palace 8-Walt 

Stereo Amplifier 

Frequency Response * = : 

50 to este cps. ae 

TRANSISTOR MODULES 

<s Unit 2. 10 Watt 
' Amplifier 1.5 Ohms 
— 20/20 ke/s 12V 

supply, $15, plus 

. Tax OR 3W to 50W 

from $9. Plus Tax 

Unit 13. 10 Watt RMS. Continuous 15 

Ohms, 40V Supply $21 plus tax. Also 

25W, 35W, 75W, RMS Amplifiers, 8 

Ohms from $44 plus tax. Also 7W with 

tone control stage. P.A. AMPLIFIERS 

12V Transistorised from 3W to 50W 
from $9.50 plus tax. Also 50 Watt Guitar 

Boost Amplifier. ; 

= ar 


Maiedoo. oe aa 
; Re oe Re 


: - wr ere nth cnn caliper hic aati aitis ial di nis ; 
Unit 10A TRANSISTORISED, 
With te ee . cn 
ith Power Supply Plus 25% Tax. 
With RF Stage $33 plus 25% Tax. 
_ .TAPE RECORDER KITS 
Unit 14, TAPE PRE-AMPLIFIER, Unit 
15, 60/90 Ke/s Push/Pull Transistorised 
ers Fete Mor Rc 9 
nit 16. Transistor Tape Recordin 
Amplifier Module. Used with Unit 1¢ 


scaiteabinaatetensenipanneunmnneecaeeeneasanadicmert tea ene ae 

NEW TAPE KIT-—Complete Record, 

Erase and Audio Output Stage. $46, 
plus tax. 


SPEAKER UNITS 


MULLARD 
PLAYMASTER 


From $27 


; 


omnis Soap pneE see ones 


my PLAYMASTER 
OOGOGS No. 106 Stereo 
$114.50 Amplifier Tuner 


TRANSISTORS AND DIODES AT 
SPECIAL PRICES, including 


| BC107, $1; AF114, 95c; AC125, 90c; 


BC108, 90c; AF115, 95c; 2N301, $2.50; 

ate aioe nuts, gg leg 95c. 
omponen ape ms, etc, 

Send S.A.E. for Details and "List. 


5. E. WILLIS TRADING C0. 


38 RIVERSDALE RD., CAMBER- 
WELL, VICTORIA 3124. 82-5787 
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Music Power: 

FM Tuning Range: 
FM Usable canaltivity: 
~~ Tuning Range: 


Sensitivity: 
Audio Circuitry: 


Frequency Response: 
Audio Sensitivity: 


Terminals: 
Equalisation: 


Tone Controls: 
Filters: 


Loudness Contour. 
Power Supply: 


PIONEER wees:sce.22 
IN HI-Fl REPRODUCTION 


NEW MODEL 
INTEGRATED AMPLIFIER 


Model SA-400 


Music Power: 30 watts total. 


Audio Circuitry: ot ta pte BMS. ECL82 pushpull output Cir- 
cu chann 
Harmonic Distortion: Less than 1% ink rated output). 
eee nuenonse: aaa ere ons. 2 on i TT ay: pen ers ahs th 
udio Sensitivity: : m ; 
TAPE HEAD: 1.5 mV TAPE P.B. (MONI): 150 
| mV. AUX: 150 mV, 
a Terminats: 8 or 16 ohms speaker output, headphone jack. 
“ sy TAPE REC jack, TAPE MONITOR switch, TAPE 
_— 4 REC P.B. jack (DIN standard). 
Equalisation: PHONO: RIAA TAPE: NAB. 
Tone Controls: BASS. TREBLE. 
Loudness Contour: ON-OFF switch. 
Power Supply: 230 V, AC SQ. 


40 WATTS FM/MW-MW/SW STEREO REVEVER-AMPLINIER 


40 watts total. 
80-108 mc. 
10 uV (IHF). 
MW: 535-1.605 ke. SW: 3.8-12 mc. 
W: 13 uV. SW: 13 uv (at 1 mc, 500 mw 
output 30% moduiatio 


M 
tp n). 
EQwer tubes 6BQS. ELBS. pushpull output circuit, 


minus 1 db. from 20-~-20,000 ¢ s over-all. 
MAG PHONO: 3.4 mV. CER PHON 38 mV. 
PE MONI:: 160 mV, AUX: 160 mv. 
8. 16 ohms, TAPE REC Py TAPE REC / 
. connector equipped with TAPE MONITOR 
c for centre channel amplifier. 


tch. 
ONO: RIAA 
TREB 


. TREBLE. : ? a 
MBLE: cut 8 db (50 cps). 
Sante Sea SB os Model SM-Q300B 
; ‘EU cps). 
N-OFF switch. ode - 


° 
230 Vv. AC SO. 


22 WATTS SW/MW-MW STEREO RECEIVER AMPLIFIER 


Music Power: 22 watts total 
Tuning Range: MW: 535-1 60S ke. SW: 3.8-12m 
Audio Circuitry: Power tubes 68M8/ECL82 Suehbul “output cir- 


cuit, 2 channels. 
Frequency Response: Plus/minus 1 db. from 20-20,000cps ct aaah 


Audio Sensitivity: MAG RONDO, 2m¥, CER PHONO: Smv 
mv. 

Terminais: 4, 8. 16 ohms, TAPE REC Jack 

Equalisation: PHONO: RIAA. 

Tone Controls: BASS, TREBLE. 

Loudness Contour: ge sweat 

Power Supply: 230V. 


Model SM-B161 


Music Power Output: 
RMS Rated Power 


utput: 
Harmonic DOlstortion: 
Damping Factor: 
Hum and oise 
(at rated output): 
input and Audio 
Sensitivity: 


Bass Control: 
Treble Control: 
Filters: 


Equalisation: 
Power Supply: 
Power Requirements: 


Tubes: 


Melbourne 


80 WATT STEREOPHONIC PREAMPLIFIER-AMPLIFIER 


40 watts per channel. a Ca ee MOM SR, AED. Yililp. Silne. Ciks., tne Lrg 
Plus/minus 1 db, from 15 cps to 100,000 cps. om wien tates 


bess than 1% (at rated output). 


Magnetic, more than 60 db below full output. 
Auxiliary, more than 80 db below full output. 
Tape head 2mV. Magnetic 3mV. 

Mic 2m¥V. Crystal ¢ Sramic) 25 mV. Auxiliary 
150 mV. Tape Play 200 

Boost 13 db. Cut 13 db, gt “50 

Boost 13 db. Cut 13 db. at 10, 000 ‘os. 

High cut minus 10 db at 10, 000 ¢ 

Low cut minus 8 db. at 50 cps. 

Phono-RIAA Tape-NARTB. 

Silicon Diod aad circuit. 

230 volts, 


14S watts (max) 50-60 ¢ Pam 
12AX7ECC83X3_GAN8X2, 
7189AX4, SE-OSBX2 (Silicon Diode). oae m 


—_ 


Sold only by selected audio centres throughout Australia 


STRONIC IMPORTS 


Australian Distributors (A Division of E.I.L.} 
Sydney Hobart Adelaide Perth Brisbane 
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and learned its characteristics I knew the 
search was over. Although designed ‘for 
a completely different purpose, it is diffi- 
cult to envisage a better device, had it 
been made for the job. 

For a detailed description readers are 
referred to “ELECTRONICS Australia” 
for August, 1965. Briefly, it-consists of 
two overlapping magnetic reeds sealed 
in a glass tube. Normally they do not 
.touch but, when made part of a mag- 
netic circuit, they are attracted to each 
other and make contact, The magnetic 
field may be supplied by either an elec- 
tromagnet or a permanent magnet, the 
latter being used in this application. 


These switches are most conveniently 
fitted to a door or window frame by 
mounting them in a channel] cut in the 
woodwork. Then, after soldering the 
terminals to the wires, the channel is 
filled with plastic wood or similar 
material, sanded flush and repainted. As- 
suming even moderate woodworking 
ability, the finished job will be virtually 
invisible. 

About the easiest way to cut the chan- 
nel is with a small {Sin) power saw, 
fitted with a “wobble” or “drunken” set- 
ting. This should be adjusted to cut a 
channel about fin wide and fin deep. 
It should accommodate the switch com- 


such holes would involve the flashing 
under the sill and result in water enter- 
ing the cavity. It is better to extend the 
channel into the weight cavity. This may 
be done by drilling a series of holes in 
line with the channel, then breaking 
down the walls between them. An easy 
way to do this is to put the drill in the 
last hole (in the corner), lean the drill 
backwards at about 45 degrees, switch 
on, and draw the drill towards you. The 
same method may be used to cut the 
whole channel if a power saw is not 
available. 

Assuming the wires are available to 
run into the channel at this time, they 


Channel cut in sill with power saw, extended into 
corner with row of holes, shown partly routed. 


With the reed switch mounted on the 
door or window frame, and the per- 
manent magnet on the door or window, 
we have a near perfect proximity switch. 

The reed switch, being sealed, is vir- 
tually immune to contamination of any 
kind. It is small and lends itself to easy 
concealment, aided by the fact that there 
is no need for any electrical contact be- 
tween the door or window and the 
frame. Even when carrying current 
values many times higher than required 
in this role, the makers claim a life ex- 
pectancy of 100 million operations. And, 
to cap it all, the price is extremely 
reasonable. 

The reed switches used by the writer 
were the Hivac type XS2/2, which are 
handled in Australia by the Imported 
Components Division of Ducon Conden- 
ser Pty. Ltd., Box 2 Villawood, N.S.W. 
Normally such items can be obtained 
from the larger wholesale or retail sup- 
pliers, to order. More recently, Hivac 
have introduced a unit specially develop- 
ed for this application — they are being 
used in large numbers by professional 
protection companies — and this would 
be the logical one to obtain. It is the 
type XS7. Both types have similar di- 
mensions: 0.217in diameter, 2in long 
(body), 2.75in overall (including termin- 
ae for the XS2/2, and 3.6in for the 


fortably, with sufficient clearance at the 
top to allow the filling material to cover 
it completely. The setting of the saw 
should be tried out on some scrap 
timber first and, once set, it is a good 
idea to try to leave it that way. In 
assessing the depth and width of the 
channel allow room for one wire to run 
parallel with the glass tube. 


- To cut a channel in a door or window 
frame, the saw needs to be lowered into 
the wood while it is rotating. This is not 
difficult. provided it is done SLOWLY. 
Let the saw make its own pace, other- 
wise there may be a tendency for it to 
kick. Also make sure the saw blade is 
sharp and in good condition. When 
working near the corner of a frame — 
a position which often makes wiring 
easier — start with the saw facing the 
corner and with the front of the saw 
about 2in (the length of the switch body) 
away from it. Lower the saw gently with 
the blade revolving and allow it to reach 
its full depth. Then move the saw for- 
ward as far as it will go. In such a chan- 
nel the curved ends accommodate the 
terminals. 

In the case of door frames it is 
usually convenient to bring the wires 
into the channel from inside the frame- 
work via two holes drilled through the 
bottom of the channel. In the case of 
a window sill this cannot be done, since 


Reed switch and connecting wires in place in the 
channel. Mark magnet position or window frame. 


may be trimmed and soldered to the 
switch terminals. (The axial rotation of 
the switch is not important.) Before fill- 
ing the channel it is important to ensure 
that the associated magnet can be cor- 
rectly located on the door or window, 
and appropriate marks to identify the 
position should be on the door or win- 
dow, rather than the frame, where they 
could be obliterated by subsequent oper- 
ations, 

In the case of a window, good use 
can be made of a length of sticky tape. 
Use about four inches of tape and lay it 
face up across the channel at right angles 
to it and equidistant on either side. 
Place the magnet on top of the tape 
exactly over the centre of the reed 
switch and running parallel to it, Lowe: 
the window gently on to the magnet, 
making sure that the window is approxi- 
mately centred in regard to any side to 
side movement. Strap the magnet to the 
frame with the two ends of the sticky 
tape, raise the window, and mark the 
magnet position with a sharp pencil. A 
recess for the magnet may be cut im- 
mediately, or left until a more conven- 
ient time. 

There are a number of preparations 
which can be used to fill the channel. 
These include various forms of plastic 
wood or wood putty, as well as the wide 
range of epoxy type mixtures currently 


Channel partially filled. Keep filling mixture thin 


and coax it down each side 


a aa RNR Re PERE RRE 


Filling sanded back to wood level. Outline of original 
channel can be clearly seen. 


of switch. 
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Channel completely filled. Note that filling material 
is above sill height to allow for shrinkage. 


First coat of paint, applied to damaged area only. 
Additional coats are applied to the whole sill. 
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The above photo is of a Hy+Gain LP-1001 4 to 30 Mc. Rotatable Log Periodic Antenna. Eleven of these systems have been 
supplied to the Australian Armed Forces over the past two years. Hy-Gain Australia are at present manufacturing twelve L.P-1001 


systems for the Australian Government and current contracts are worth approximately $135,000. 


HY-GAIN ELECTRONICS, Australia’s leaders in HF Log Periodic Antenna design and manufacture now wish to serve the 
AMATEURS ond EXPERIMETERS of AUSTRALIA. 


Currently we are able to offer many accessories ~- such as modular tower sections, triangular and other modular boom sections, 


element mounting brackets, rotators, control unit kits etc., as well as complete antenna arrays. 


May we invite you to write to P.O. Box 78 Nunawading 3131 Derek Trushell will be glad to help you with your requirements. 


(P.S. THERE ARE OVER 100 HY-GAIN HF ANTENNAS NOW IN AUSTRALIA.) 
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available. The latter do a very good job 
and are particularly useful in some spec- 
ial applications, but are rather expensive 
if used in large quantities. For the most 
part the plastic wood type materials are 
adequate, and a good deal cheaper. 
Typical brands on the Australian market 
are “Duco” or “Selleys” plastic wood, 
“Wattyl” lacquer putty and, in the 
epoxies, “Selleys” Plastic Porcelain, Pane] 
Metal, Araldite and a number of similar 
products. The Plastic Porcelain is white, 
and will approximately match most 
white paint used on door and window 
frames. 


A typical application of plastic wood 
or lacquer putty is on a window sill, as 
shown in the photographs. This material 
shrinks quite significantly when it dries, 
and the channel should be overfilled by 
at least 1/8in. It will take about 24 
hours to set hard enough to be sanded. 
Any tendency to soften when a sanding 
disc is applied indicates it has not set 
properly. When sanded down to approxi- 
mately wood level it will probably be 
found that one or two bubbles have 
occurred, leaving small holes or cracks. 
These should be filled and left to set 
before the fina] sanding. When. the sand- 
ing is complete, one or two coats of 
paint, over the whele of the sill, will 
hide all traces of the work. 

In the case of doors, there is usually 
a clearance between the door and the 
‘frame and this may result in more space 
between the magnet and the reed switch 
than can be tolerated if the magnet is 
recessed flush with the wood. A solution 
is to fit the switch into the top of the 
door frame and the magnet to the top 
of the door, either not recessed at all, 
or no more than is necessary to clear 
the frame. 

In this case plastic wood materials 
are less satisfactory as a channel filler. 
They tend to sag under their own 
weight and, if covered to prevent this, 
take a long time to dry. The epoxy 
mixtures, on the other hand, may be 
secured with a strip of sticky tape and 
will “cure” by their own chemical action. 
A small quantity of the same mixture 
may be used to fasten the magnet to the 
top of the door. 


Similarly, when a magnet is recessed 


into the underside of a window frame, 
the epoxy mixture is easier to handle 
than putty. In the relatively small quan- 
tities needed for these jobs, the higher 
cost is not so serious. 

The magnets used were purchased 
from Rola Company (Aust.) Pty. Ltd. 
Two sizes were used, from the range of 
what are known as “stick cast” magnets. 
Tvp= FM454 measures #in x 3/8in x 
7/32in, will close a type XS2/2 switch 
at 3/8in, and release it at 5/8in. It is 
suitable for most 
those already discussed. Type FM448 
measures 1-15/16in x 13/32in x 3/16in, 
will close an XS2/2 at 1tin, and release 
it at 1-5/8in. It is useful in special ap- 
plications where a greater separation be- 
tween magnet and switch cannot be 
avoided. | 

In all cases it is advisable to check 
that any magnet/switch combination will 
work in the positions they are to occupy, 
before either is permanently sealed in 
place. These magnets will normally 
retain their magnetism indefinitely, but 
avoid packing or other conditions where 
two magnets are trying to repel each 
other. is can seriously weaken them. 

A typical aplication for the larger 
magnet is where a door frame is polish- 
ed rather than painted, and the handy- 


situations, such as. 


man may doubt his ability to match this 
finish if a channel is cut in the wood- 
work..In such cases the switch may be 
mounted on the other side or the door 
frame, i.e., behind the architrave. The 


magnetic circuit is extended from the | 
switch through the frame by means of |! 


two heavy nails (about 8 gauge). These 


should be about 24in long, or cut to this |. 


length and the pointed portion discarded. 
To facilitate driving them through the 
frame, and to ensure that they are ac- 
curately located, a pilot hole is drilled 
for each, using a drill of about half the 
nail diameter. 


Drilling a cable hole through the 
sill. A slight backward angle may 
assist wire routing underneath. 


Drilling cable hole into weiglit 

cavity. Holes may be repaired 

using plastic wood or epoxy 
compounds. 


The nails are spaced approximately 
2in apart but, ideally, should be slightly 
angled so that the heads (nearest the 
magnet) are a little less than this to 
match the 1-15/16in length of the mag- 
net, and a little more on the. other side 
of the frame to match the 2in length of 
the switch. The switch is mounted be- 
tween the nails, with the flat of the ter- 
minals resting against them, and held in 
place with one of the epoxy compounds. 


The magnet may be accommodated on 


the top of the door as previously suggest- | . 
this is a convenient | ; 


ed, assuming that 
place to locate the switch, If it is more 
convenient to use the side of the frame, 
the magnet may be recessed into one of 
the tenons of the top or bottom rail of 
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Why specify 
PrecisionWindings 
printed circuits? 


As Australian industry moves into an 
electronic era new applications for 
printed circuits are developed every day 
. . . and design engineers expect their 
printed circuit suppliers to be versatile 
and flexible. 


Constant research and scientific evolution 
of production techniques at Precision 
Windings’ plant assures first grade manu- 
facture; even relatively small quantities 
can be produced economically. 


PW’s photographic process does have 
many advantages .. . definition is crisp 
and clear, negatives are readily available 
for alterations, quality control during 
manufacture is precise. This Is why 
more and more industrial organisations 
specify Precision Windings printed cir- 
cuits. 

Delivery is prompt and prices most com- 
petitive . . . and advanced technical 
advice is yours for the asking. Ask for 
a ‘no obligation” estimate! 


Gay, 
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52 Cambro Road, Clayton, Vic. 
Tel. 544 7370 
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FOR GREATER CLARITY AND NATURAL MUSICAL REPRODUCTION 
OVER THE COMPLETE SOUND SPECTRUM INSIST ON 


ASS Hit . A Fe Pepe ASA he As on may 


PST/4 

A low cost tweeter for 
budget multiple speaker 
systems. Frequency re- 
sponse is 300-15,000 Hz., 
impedance 10/15 ohms. 
The perfect partner for 
the Bronze 8 RS/DD cr 
Bronze 10 RS/DD. 


8” BRONZE/RS/DD 


The finest sound reproducers in every class 
proudly carry the WHARFEDALE name .. . for 
design is advanced and WHARFEDALE sound 
is audibly superior. WHARFEDALE’s exclusive 
roll surround permits extended cone excur- 
sions in small and airtight enclosures to 
provide effective bass response; high fre- 
quencies retain linearity due to WHARFEDALE’s 
unique double diaphragm. Transient perform- 
ance of WHARFEDALE loudspeakers is out- 
standing — clarity and attack are particularly 
obvious in wide range WHARFEDALE units. 
Ask for a free catalogue providing detailed 


WHARFEDALE LOUDSPEAKERS 


SUPER 3 

An excellent tweeter with 
a frequency response. of 
1000-20,000 Hz. Alumi- 
nium voice coil, im- 
pedances 2/3 ohms or 
10/15 ohms. Pole size 
1”, weight 34 Ibs. 


Very effective in a 1 cu. 
ft. enclosure, the re- 
sponse of this low priced 
model is 50-20,000 Hz. 
Impedance 10/15 ohms. 
Handles 10 watts peak 
power. 


10” BRONZE/RS/DD 

A low pticed wide range speaker 
with a frequency response of 35- 
20,000 Hz. and ideal for use in a 
small enclosure. Rated at 12 watts 
peak power. Roll surround and 
double diaphragm. 


GOLDEN 10/RS/DD 

Frequency response is 30-20,000 
Hz. and performance particularly 
satisfying even in small enclosures. 
Impedance 10/15 ohms. Handles 
16 watts peak power. 


W 12/FRS 

Handling 30 watts peak power, the 
W 12/FRS is an ideal bass repro- 
ducer for multiple speaker systems. 
Frequency response is 30-4,000 Hz. 
and a ‘‘Flexiprene’’ surround per- 
mits long cone excursions. Imped- 
ance: 15 ohms. 


RS/12/DD % 
A wide range 12” loudspeaker g 

designed to provide high fidel- 
ity in an enclosure as small as 
2 cu. ft. Frequency response 
is 25-17,000 Hz. and power 
handling capacity is 30 watts 
peak. Impedance 12/15 chms. 


W 15/RS 
This 15” woofer handles 40 | 
watts peak power and fre- 
f quency response is 25-1,500 

Hz. Used with the Super 8 
and a Super 3 (Crossover 
HS/400/3), a superlative three 
speaker system becomes avail- 
able. Impedance cf the 
W 15/RS is 12/15  chms. 
Weight 134 Ibs. 


Australian National Distributors: 


Head Office: — 
28 Elizabeth St., Melbourne, Vic. Tel. 63 8101* 
Sydney Office: 
22 Ridge St., North Sydney, N.S.W. Tel. 92 3890 
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specifications on the WHARFEDALE 
when you visit your favourite audio store. 
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WHARFEDALE 


Simon Gray lPey laeel 
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SUPER 5 

Frequency response 400- 
range 17,000 Hz., impedance 

106/15 ohms, pole size 

1” diameter. Aluminium 

voice coil. Excellent for 


addition of presence in 
the middle register and 
a top quality H.F. re- 
producer. 


SUPER 8 RS/DD 

With roll surround and 
double diaphragm, this 
high quality 8’ wide 
range speaker features an 
aluminium voice coil. 
Frequency response: 30- 
20,000 Hz. Ideal for 
small enclosures; rated at 
12 watts peak power. 
Impedance 10/15 ohms. 


SUPER 10 RS/DD 

A flux density of 16,000 
oersteds gives the SUPER 
10 higher sensitivity and 
outstanding transient per- 
formance; frequency re- | 
sponse is 30-20,000 Hz, | 
Used in a 2 cu. ft. en- 
closure excellent results 
are obtainable. Roll 
surround and double 
diaphragm. Impedance 
10/15 ohms. 


SUPER 12/RS/DD 
The ultimate in 
domestic high fidel- 
ity loudspeakers. 
Frequency response 
Som. is 25-20,000 Hz. 
my and the SUPER 12 
r is rated at 40 watts 
peak output. Flux 
density is 17,000 © 
oersteds. Pole size: 
13”. Impedance is 
12/15 ohms. 


IT’S WHARFEDALE QUALITY 
THAT COUNTS! 


INTERSTATE REPRESENTATIVES: 
S.A.: Eilco Sales Pty. Ltd., 7-9 Osmond Terrace, Norwood, S.A. Tel. 63 4844 
Q’land: Sydney G. Hughes, 154-158 Arthur St., New Farm, Brisbane. Tel. 58 14.22 
W.A.: Athol M. Hill, 613-615 Wellington Street, Perth. Tel. 21 7861 
Tas.: K. W. McCulloch Pty. Ltd., 109 York Street, Launceston. Tel. 2 5322 
A.C.T.: Australian Physical Laboratories, P.O. Box 225, Canberra City. 

Tel. 4 3010 (Mr. J. E. Howe) 
N.T.: Pfitzner’s Music House, Smith Street, Darwin. Tel. 3801 


the door. Since this involves the end 
grain of the timber, it is relatively easy 
to cut the recess, and it will be found 
that the tenon is usually very close to 
the same size as the magnet. The mag- 
net will not be obtrusive in this position 
since the tenon normally breaks the 
smooth surface anyway. 

Next, the wiring. How this is carried 
out will depend a lot on the type of 
house, i.e., brick, weatherboard, fibro, 
etc., but some factors are common, For 
example, it is worthwhile going to some 
trouble to conceal the wiring, usually by 
getting it into the wall cavity from each 
point, and then either into the ceiling or 
under the floor for routing to the con- 
trol panel. With a little care it is possible 
to instal] a system which will display no 
clues as to its existence. 

Just how important this is is the sub- 
ject of some debate. There are those who 
feel that there is merit in advertising the 
existence of an alarm, on the basis that 
this will discourage a potential burglar. 
On the other hand, the writer feels that 
the element of surprise is the household- 
ers strongest weapon. A burglar who 
knows an alarm system exists is half 
way towards finding a way to circumvent 
jt. assuming he feels that this is worth- 
while. 

And, particularly where shops and 
stores are ‘concerned, the value of the 
contents is often quite sufficient to tempt 
a burglar to “have a go,” even if he has 
to spend a lot of time sizing up the 
situation before he strikes. Any part of 
an alarm system which is visible not only 
warns of its existence, but may easily 
give a clue as to how the system works 
and, therefore, how best to beat it. The 
less that is visible. therefore, the better. 
The following points are based on the 
writer’s experiences, but obviously can- 
not cover all situations. Where strange 
ones are encountered, the individual can 
probably work out a solution for him- 
self, | 

Where it is planned to locate a switch 
in the top of a door frame, it is usually 
worthwhile to remove the outside archi- 
trave on the lock side of the frame. 
This will give access to both the side 


Two figure combination switch constructed from 
standard switch parts. A more compact (shorter) 
version is probably possible. 


(directly) and the top (indirectly). If the 
switch is located close to this top corner 
of the frame — which is a good place 
anyway — then it is a simple matter to 
feed a “fish wire” into the space above 
the frame through a hole in the chan- 
nel, coax it out the end where the archi- 
trave is removed, and use it to draw the 
circuit wire back into the channel. If 
the wire is to go under the house it may 
be tun down the side of the frame and 
through the floor. 


If it is to go into the ceiling it should 
still be possible to gain access to the wall 
cavity from the corner of the door 
frame, but it may be easier to feed a 
fish wire down from the ceiling, “hook 
it’ from the access point at the frame 
corner, and then use it to draw the cir- 
cuit wire back up into the ceiling, 

Removing an architrave nérmally is 
not difficult. Painted architraves. (such 
as the outside ones) should be selected 
in preference to stained or polished 
ones, since any minor damage is easily 
repaired with putty and paint. If old 
nails have to be withdrawn from timber 
before it is replaced, less damage will be 
done if the heads are pulled right 
through the timber from the _ back, 
rather than driven out the front. 

In the case of box frame windows the 
best approach seems to be to get the 
wiring into the weight cavity, on the 
most convenient side in the case of a 
single window, or the centre ip the case 
of a double window. From here it is 
brought out the front of the cavity 
through a hole drilled at sill level, then 
through the sill via another hole. A 
certain amount of improvised “routing” 
with the drill, in the vicinity of the 
junction of these two holes, will allow 
the wire to be recessed. The holes may 
be filled with putty or epoxy. 

Once under the sill there are a num- 
ber of possible wavs in which the wire 
may be routed. One of the easiest is 
to simply force it between the bottom 
of the sill and the moulding beneath 
it, prising these two pieces of wood 
apart sjightly if necessary. This will 
allow the wire to be-run to the end of 
the sill, or any intermediate point where 


ball 


ELECTRONICS Australia, September, 1967 


another path is available. Where fibro 
cement is used a cover strip may be 
lifted and the wire run under this 
either up or down as required. Before 
embarking on such work, make sure 
that matching paint is available to re- 
pair any minor damage that may occur. 

In the case of brick walls, it has been 
suggested that a channel, deep enough 
to accommodate the wire, could be 
scraped in the mortar, then sealed with 
a fresh coat of mortar. The success of 
such a scheme would depend on how well] 
the new mortar could be made to match 
the old, and the skill with which the 
job was finished. Weatherboard finishes 
are probably easiest to deal with, since 
any holes or channels which are needed 
can usually be filled and finished using 
normal woodworking materials and 
techniques. 


_ The technique of “hooking” wire fed 
into a cavity is extremely useful, though 
it sometimes calls for a little patience. 
On an average however, one will usually 
hook the wire within a few minutes. 
The writer used a hook made from a 
length of soft iron packing case wire, 
about 16 gauge. A _ reasonable size 
hole should be drilled in the top or 
bottom walj plates, say #in or fin, 
using an auger bit. Make the hook as 
large as possible, consistent with the 
need to go through the hole, and feed 
as much wire as possible into the cavity 
from the other end. This can be scrap 
Wire if necessary. 

In fishing for the wire, let the hook 
wire assume some curvature so that it 
approaches the horizontal as it is fed 
in. Then, if the first few tentative tries 
are unsuccessful. bend the wire in to a 
crude crank and rotate the hook so that 
it thrashes around inside the cavity. This 
usually brings results. 

The most convenient wire to use for 
the contact circuit is ordinary bell wire, 
preferably in “twin” formation. The 
official description of the wire used by 
the writer is “1/.028 Twin Figure 8 
Extra L.T. P.V.C. Insulated Bell Wire.” 
It is available in 100yd rolls. Its small 
size makes it very easy to coax it into 
cracks betwen timber, fibro, etc. 


Closeup of the “backlash” mechanism in the switch 
on the left. The switch needs only one indexing 


in each clicker plate. 
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eT NY | LL Dricos Slashed 


on Brand New Units and Demonstrators 


Oo ‘BEOMASTER 900M BR & BEOMASTER 1000 B&O ST/A ARM 
TUNER-AMPLIFIE ER STEREO AMP WITH FM PRIMO A-18 PICK-UP ARM These afms are statically bal- 
This latest solid state stereo The last word in solid state The A-18 is of very modern anced by means of a specially 
amplifier and  fradio, with perfection, this i5w x 1iSw design, brilliantly engineered engineered courtterbalaiice so 
AM-FM and marine bands, is amplifier is a demonstrator and elegantly finished in matt that they will be in a state of 
a superb unit from Denmark. model. It is a great unit to chrome and black, Can be neutral equalibrium if the 
A demonstrator unit with a use with any Scandinavian used with modern cartridges spring under the afm is re- 
slight mark, at the remarkable speakers and tape recorders. and is well damped. moved, Built-in pee eating 
price of just $208. ery special price, $233.71. has an extra headshell... r compensation. . $17.80, 


= ADC-4@ PRITCHARD TONE 
CONNOISSEUR ARM 


CRAFTSMAN ili! The ADC-40 tone arm by 
xsl wee: TURNABLE Audio Dynamics is made to 
BRENNEL STB-1 STEREO complement high compliance 
TAPE RECORDER 2-TRACK K.E.F. CELESTE 2 Perfection in a 3-speed tran- cartridges. Its simplicity of 
A Superb Mono/Stereo This famous K.E.F. Celeste scription turntable is the only design and special attention to 
record-replay unit comprising a bookshelf model is a marvel of way to describe the Craftsman engineering detail offer the best 
4-speed tape deck, twin record- compact design and has the 111. This genuine bargain has possible working conditions for 
ing and twin replay pre-ampli- latest bass driver. It is exclus- with it, also, an  ALL- today’s high-quality cartridges. 
fiers, suitable for connection to ive to Asdic Stereo and is BALANCE ARM, SHURE This arm, when used with the 
external Hi-Fidelity amplifiers offered at the remarkably low MAG. CARTRIDGE, mounted ADC-10E cartridge, will — 
... $448, price of $101. on a base .. $66.50. correctly at % gram. $29.6 
LOUDSPEAKERS MULLARD PRE-AMPLIFIERS 
Mini Speakers $29.90. es 
GOODMANS: : 
Axiette 8in demo $19.33. sitea $52.50 FF64B $16.43. 
Axiom 301 demo $75.80. AEE a 
rebax SK20XL demo $27.54. IRWIN: DUAL 
Lerten fn tes ery Monitor B139 and Goodmans Pre-Amp TVV46 $31.20 
ReatRt ens $103:50. Axiom 80, in enclosures $221.00. 
ated demo $24.43. Ls & My ¢ 
- emo $10.68, ype “V" 50.83. 
Maxim Bass Drivers $21.06. Type “B” $43.17.. TUNERS 
Triaxiom 1220C demo $79.00. TEMPO 
FISHER: AMS55 $47.18. 
WHARFEDALE: XP6W Demo units $142.27, AM100 $55.20. 
Super 3 $22.00. 
“see Mee apa Slimline a cabinets with 
$s 
uper 12 RSDD $77.70. We ine in TAPE RECORDERS 
K.E.F. RSDD (silver cloth) $44.33. BRENELL: 
pale A icicles areas STBI $525.90 
eleste Portable 110.00, Tape Deck | 
Celeste Baffles $78.00. AMPLIFIERS line bak 3178:10. 
oe De Luxe $169.00. PEAK: 
‘antata $110.00. ST-100 $34.50 AKAI: 
TIS Tweeter $22.00. ‘RM- f 
B139 Woofer sence, | eM? $51.75. | 1700 $342.82. 
B &O: LAFAYETTE: 
RECTAVOKX: 4 
: . 1000 916788 $233.71. RK 675 4T Stereo 138.00 
Omni w/B139 & TIS $187.00. | o99m 923954 $208.01. | RK 317A Stereo $133°50 
RADFORD: G.R.D. RK 142 Mono §105.00 
B.L.S. 3 Clearway $234.00. 
ee $121.50. Pic TANBERG: 
ROLA: AFAYETTE: Model 6 Deck $453.60 
1 Watt $16.50, 
Sin (Sc) $5.00. JULICORDER: 
JAP: RADFORD: “ $132.90 
aaieine : oe | SC2 $118.68, : 
Trio 8in (in enclosures) $14.40 STA-15 $183.98, NATIONAL: 
Newmax TS22 $5.00. MA-15 $116.04. RS-772 $168.00. 
Newmax TS30 $10.00, FM Tuner $130.65. 
H.B. SANSUI: TAPE DECKS 
Enclosures (for Trio 8in above) $23.50, Model .220 $206.10. MAGNAVOX: $45.00 
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ASDIC STEREO HI-FI 


166d Glebe Pt. Rd., GLEBE N.S.W. © Phone 68-1453 
NO PARKING RESTRICTIONS 
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In actually running the wires from 


each point to the control panel. one 
has a choice of two approaches: (1) 
Run a single wire from each point to 
the next, forming a single loop right 
round the building, or (2) bring each 
point — or group of points — back to 
the control point as an independent pair, 
the various pairs then being connected 
in series at the control point. 

Arrangement (1) has the advantage 
of simplicity and that it uses a minimum 
of wire, but (2) has some advantages 
which may be worth considering. The 
main one is that it becomes possible 
to determine with a meter system, from 
the control point, just which entry point 
(or group) is Open circuit in the event 
that the alarm is tripped, or will] not 
set. The latter is the most useful asset. 
When setting up the system before leav- 
ing the house it is most disconcerting to 
find that it will not set, due to some 
window being not quite closed. Much 
time can be saved if one can determine 
even the room in which the defect is 
present. 


It is even more disconcerting if the 
alarm raises one from a sound sleep in 
the middle of the night — assuming 
the worst should happen — and, having 
switched it off while still half asleep, 
One stands by the control panel won- 
dering where the heck the thing has 
been tripped. This is particularly so 
where outbuildings form part of the 
system. 


In any case, where outbuildings are 
involved, it is desirable to keep these cir- 
cuits separate beyond the control panel. 
Then, by suitable switching, it is poss- 
ible to set the alarm for this part of the 
system only, providing protection for the 
remote buildings at any time that the 
main building is occupied, 

The writer has not provided such re- 
finements yet, but has wired the system 
for them on, roughly, a room-by-room 
basis. The indicator will probably have 
to be meter movement (one of the 
cheaper variety), capable of being 
switched across each circuit. This may 
double as a voltmeter for battery check- 
ing. 

As intimated earlier, the whole suc- 
cess of an alarm system depends on its 
ability to make plenty of noise. For 
this reason a really good beli is essen- 
tial and the inexpensive types normally 
used for door bells are quite useless. 
What is required is a large bell, spec- 
ially designed for this kind of work and 
having at least a 10in diameter gong. 
It should also be a “weather clad” 
type. Such bells are normally available 
from electrical supply houses or from 
firms associated with commercial] burglar 
alarm installations. They are not cheap, 
but are still a good investment when 
one considers the likely loss involved in 
a single burglary. 

They are available in a range of volt- 
age ratings, from six to 240, the six 
volt types being normally used for 
domestic installations. However. many 
profesional systems use a 6V bell with 
a 9V battery, to increase the sound 
from the bell. Such bells seem well able 
to cope with this overload. 


Alternative forms of alarm which 
might be considered are motor car 
horns and relatively high powered audio 
oscillators operating into a large loud- 
speaker (“Industrial Electronic Alarm,” 
June, 1963), An advantage of either of 
these systems is that they lend them- 
selves to concealment behind a wall with 


only a small grille type opening for the 
sound. They may also be cheaper than 
some bells. 


A disadvantage of the car horn is 
that it draws a lot of current — more 
than could be supplied by dry batteries 
or handled by the normal type of relay. 
An accumulator and an extra relay, of 
the type used for this function in cars, 
would be essential. Also, the sound made 
by either the car horn or the oscillator, 
may not be as readily recognised as a 
burglar alarm, as would the bell. 

Whatever kind of alarm is chosen 
it must be located where it can be 
heard but not seen or be readily access- 
ible by anyone disposed to tamper with 
it. Some commercial systems provide two 
bells, so conected into the system that 
any attempt to tamper with one will trip 
the relay and set the other ringing. 
This may be more elaborate than is 
justified in many cases, but may be con- 
sidered where it is difficult to conceal 
the bell adequately. 


In one installation which the writer 
has seen, the bel] was located under an 
iron roof. Most of the loss of sound 
which such a position would normally 
create was overcome by arranging that 
a particular part of the gong rested 
against the iron. The position on the cir- 
cumference of the gong was carefully 
selected so that the presence of the iron 
did not dampen the vibration of the 
gong, but rather conveyed the vibrations 
to the iron. As @ result, the whole roof 
resounds to the noise of the bell. 

The wiring to the alarm should intro- 
duce a minimum of resistance in order 
that the best use be made of the avail- 
able battery voltage. Twin nylex sheathed 
power cable (1/.064) is eminently suit- 
able and, if fitted with an earth wire as 
well, this can be paralleled with one of 
the other conductors to further reduce 
resistance. This is particularly desirable 
if a long run is involved. 

Battery operation is virtually essential 
for any alarm system. Mains operation 
leaves the system vulnerable to anyone 
who cares to turn off the main switch, 
which is normally readily accessible. 
Also, in the event of a mains failure, 
even for a few seconds, the relay will 
drop out and set off the alarm when 
the power is restored. The only question 
which has to be decided is which type 
of battery should be employed. 


Commercial systems prefer dry bat- 
teries for the fairly cbvious reason that, 
apart from the need to renew them at 
regular intervals, they require no main- 
tenance. A typical battery would con- 
sist of from four to six large cells, such 
as the Eveready No. 6. Used in a 
typical closed circuit system where it is 
set every night and for several hours 
a week during the day, such a set of cells 
should last from nine to 12 months. 
More recently, circuits employing solid 
State devices in place of, or in addition 
to. the relay have been developed, and 
these can effect a marked reduction in 
current drain. So far, the writer has not 
progressed further than scribbling a cir- 
cuit on paper, but the possibilities seem 
very promising. Such a circuit may well 
swing the balance completely in favour 
of dry batteries, 


The alternative approach is to use a 
smal{ accumulator floated across a 
trickle charger adjusted to keep it near 
full charge at all times, While cheaper 
to run than dry batteries, it will prob- 
ably cost more initially, In addition, all 
such systems require some maintenance, 
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COMPACT 
“rll ROTARY 
== SWITCH 


a 


22 Basic Types 
For All Radio and 
Electronic Circuit 

Switching. 


Single Pole 
from 2 to 12 
positions. 


2 Pole 
from 2 to 6 
positions. 


3 Pole ‘ 
from 2 to 4 
positions. 


4 Pole i. 
from 2 to 3) ge I 7g 
positions. 4 


*“The 3 pole 4 position is a 
new addition to the range 
of 3 pole switches. 


BRIEF SPECIFICATIONS 


Size: I4" Diameter, 43" 
depth (inc. contacts). 
Mounting: 3#"' Bush with 4" 


Diameter locating pin on 


2" P.C.D. 

Contacts: Make before 
break. Silver plated 
phosphor bronze and 


silver plated hard brass. 
Spindle: 2" x 14" diameter 
brass with 0.216 flat. 
Insulation: " Formapex " 
Bakelite. 


From leading Radio 
Houses Everywhere 
Factory distributors: 


WATKIN WYNNE PTY. LTD. 


21 Falcon Street, 
Crow's Nest, N.S.W. 
43-2107 - 43-1912 
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VICTORIAN DISTRIBUTORS... 


FOR INSTROL-PLAYMASTER EQUIPMENT! 


Playmaster “Bookshelf” enclosure itself is a 
totally enclosed box, as airtight as possible, 
and externally ony 194in x 1l4in x 6-1/8in. 
Constructed to original “Elect. Aust.” speci- 
fications, includes acoustic wadding, grille 
cloth and foam. inserted beneath the grille 
cloth. The Bookshelf Unit is equally effec- 
tive in vertical and horizontal positions. 


MAGNAVOX 8WR 


Developed as a joint effort by manufac- 
turers of the well-known Magnavox 8WR 
and Instrol. Externally it is the same as 
the 10/12 Slimline enclosure, but the 
venting is achieved by three accurately 
spaced holes in the baffle. The cabinet 
back is solid without slots. 


RECORD STORAGE 
CABINET 


Three sizes. No. 3 to match Cabinet 
475; No. 2 to match 450; and No. 1 
which is a general purpose cabinet. Avail- 
able with or without legs. 


“INSTROL” Products are 

made, serviced and guaranteed 
by BROADWAY ELEC- 
TRONICS PTY. LTD., Broad- 
way, N.S.W. 


Magraths carry the full range 
of Instrol Cabinets — Model 
200, 700, 600, 450 and 475. A 
comprehensive catalogue of all 
Instrol Equipment Cabinets, 
Speaker Enclosures and Ampli- 
fier Cabinets are available on 
application, 


OTHER EASY - TO- ASSEMBLE “INSTROL” CABINET KITS AT MAGRATHS 


= INSTROL- 

>) PLAYMASTER 
“BOOKSHELF” 

SPEAKER SYSTEM 


This system provides magnificent bass response with clean, well defined 
sound free of boxiness, comparable to imported units, yet selling for less 
than one-third their price, complete. Cabinet Kits are finished in Teak 
or Maple. Complete systems, including ROLA 5FX and MAGNAVOX 
6WR Speakers, chokes, condensers, etc., are all available at Magraths. All 
components of the complete Kit comply precisely to “Electronics Aus- 
tralia” specifications. 


Bookshelf speaker system and Models 450 or 475 make ideal table or bookshelf setting, 


D. P. ENCLOSURES 50 AMP/PLAYER 
EXTERNAL DIMENTIONS CABINETS 

8in D.P. . . . 23%in high, 1lin wide, ; 1 50 wil 
10¥%ain deep. 10in or 12in D.P. . “cs ee vane er gg el 
30in_ high, 18in wide, 12in deep, 8in and players. It features a perspex cover 
Slimline . . . 25%in high, 14in wide, 5% with hinge-stays and fully ventilated amp- 
in deep. 10in or 12:n Slimline . . . 27% lifier compartments, Size (without covers), 
in high, 17%in wide, 7in deep, 8in en- 164%in x 124%ain x 16V%in. 


closures are approx. 9/16in panels and 
10in or 12in are Min panels. 


PLAYER STANDS at risno 


Well designed stand which is large enough 
for most players and changers. Top sur- 
face measurements are 15 3/8in x 
14¥%in and the height 3'%4in. An attrac- 
tive one-piece lift-off clear perspex cover 
is available to match. Inside measure- 
ments of cover are iSin x 14in x Si4in 
or 3%in. 


INSTROL CABINET 200. 


Ample space in this cabinet to panel 


mount an amplifier and tuner, together 
with record player. The right-end cab- § AVE M O N E Y | 
inet top is normally fixed, but may be ® 
ae on —— Bone ee. Pp , renines ‘ 

ends well with any Instrol speaker en- 
closures, or, if required for conventional Assemble your own 
stereogram use, there is sufficient room 


to fit up to 8in speakers at either end Hi-Fi furniture now! 


of the front panel. 


Te 
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MAGRATH'S carry all INSTROL Metal work etc., 
for all ‘ELECTRONICS Australia’ projects, etc. 


J. H. MAGRATH & CO. PTY. LTD. 


208 LT. LONSDALE STR 


EET, MELBOURNE, VICTORIA, PHONE 323731 
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rendering them unsuitable for non-tech- 
nica] users. 

A large accumulator is not required, 
since even a smalj unit would operate 
a typical alarm bell for several hours, 
A motor cycle battery would be a good 
proposition where six volts was con- 
sidered adequate for the bell or other 
alarm. If a higher voltage is desirable, 
then four single cells, giving a nominal 
eight volts — or a little more if on 
charge—would be the best approach. A 
typical small cell well suited to this job 
is the Exide DTG, They have a nominal 
20 amp hour capacity and are designed 
to give a long service life. 

In any such system the charge rate 
will need to be adjusted to just offset the 
battery losses and the drain from regu- 
lar use, It should also be capable of 
charging at a faster rate in the event 
that the alarm is operated § and 
the battery well discharged. The best 
way to adjust the float rate is to take 
frequent gravity readings, say once a 
week, until a» minimum rate is found 
which will allow the gravity to be main- 
tained. After this less frequent readings 
should be sufficient. 

The writer was fortunate in obtaining, 
through disposals, a complete 6V 15 
amp hour nickel cadmium battery, com- 
plete in neat wooden crate, dry, and 
apparently unused, for the grand sum 
of $5. The local agents were happy to 
supply electrolyte and a full set of in- 
structions, and it was put into ser- 
vice without much effort. It requires 
very little maintenance—mainly topping 
up with distilled water about every six 
months—and will probably last a life- 
time. Unfortunately, units in as good a 
condition as this are not often offered 
for sale. 

The relay for this circuit is a fairly 
standard type which should be available 
from a number of sources. The contact 
requirement is for one “normally open” 
set (for the holding circuit) and a 
“normally closed” set (for the 
bell circuit). These may be separate sets 
or combined in what is called a “change- 
over set.” The circuit shows the latter 
arrangement in use. The bell circuit will 
need to handle at least one amp 
in most cases, and this may be rather 
high for the small silver or platinum 
contacts normally fitted. Heavy duty 
silver contacts rated at about 3A would 
be better. 

Although the bell circuit is inductive, 
the contacts will normally only ever 
have to close this circuit, which is much 
less exacting than opening it, The open- 
ing function will normally be performed 
by the main bell switch. The holding 
contacts have an even easier task; only 
a few milliamps of current and no 
requirement to either make or break a 
circuit. 

In the interests of reliability the relay 
contacts, and particularly the holding 
contacts, should be protected from dust. 
A modern fully enclosed relay would 
be ideal but, failing this, mount the 
relay with the contacts vertical, so that 
there is less chance of dust settling on 
them. Consideration was given to using 
a suitably rated dry reed switch in this 
application, but investigation showed 
that the efficiency is relatively poor and 
that the battery drain would therefore 
be excessive. However, they may be 
suitable for use in conjunction with a 
thyristor, as already mentioned, The 
writer hopes to investigate this circuit 
as soon as time permits. 


The resistance of the relay coils 
should be as high as possible in order 
to keep battery drain to a minimum, but 
not so high that its holding qualities 
are endangered. Relays vary in their 
efficiency but, as a general rule, a 500- 
ohm coil should suit a 6V system and 
a 1000-ohm coil a 9V system. 

Some means must be provided for the 
occupant to leave and re-enter the build- 
ing without setting off the alarm and 
without the need to create a vulnerable 
point in the form of an unwired door. 
Commercial installations usually provide 


Wire through sill, 
into weight cavity, 
and “hooked” 
from the _ chan- 
nel entrance. A 
single wire is 
usually easier to 
hook than a 
double one. 


a multi-position switch on or near the 
main entrance door, which must be set 
to a particular position in order to short 
the contacts. In use, the switch is set 
to a reference point, such as a stop, 
then clicked up to the appropriate num- 
ber for the particular system. Since a 
would-be intruder will have only one 
chance to pick the right number it is 
unlikely that he could beat such a 
combination. 

An alternative scheme is a plug and 
socket arrangement. The socket is 
mounted somewhere near the entrance 
door and the plug, which is shorted, is 
inserted whenever it is desired to bypass 
the door contacts. It is carried in one’s: 


pocket while away from the house. If 


more 
than 900 
switches 


and 


a multi-pin plug and socket is used, 
such as the octal type, quite a complex 
system of cross connections is possible 
in both halves, making it virtually im- 
possible for anyone to pick such a com- 
bination. 

The advantage of this scheme is that, 
even if another person sees it used, they 
are little the wiser as to how it operates. 
Also, the presence of the plug in one's 
pocket is a constant reassurance that 
One has not forgotten to attend to this 
part of the alarm system. <A 


disadvantage is that the plug can be 


Specialist in Printed Circuits, Coding, 
Artwork to Order, Prototype Service. 


HOTRONIC 


in the current Cutler Hammer 
Appliance type Switch Catalogue 
— a design for every purpose 


an unsurpassed reputat- 


ion for reliability. 


Please write or phone for copy of latest broadsheet listing current stock types. 


MANUFACTURERS SPECIAL PRODUCTS PTY. LTD. 
47 York Street, Sydney. 2 0233 


ADELAIDE: Newton McLaren Ltd. 51-0111. BRISBANE: Chandlers Ltd. 31-0341. HOBART: Amalgamated 


Wireless (Australasia) Ltd. 
MELBOURNE: 


3-3836. LAUNCESTON: Amalgamated Wireless (Australasia) Ltd. 2-1804. 


J. H. Magrath & Co. Pty. Ltd. 32-3731. PERTH: Atkins (W.A.) Ltd. 21-0101: Carlyle & Co. 
(1959) Pty. Ltd. 21-9331. SYDNEY: Electronic Parts Pty. Ltd. 560-7566; George Brown & Co. Pty. Ltd. 


29-7031; Broadway Electronics Pty. Ltd. 211-4224. 
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SYStEw 
PROTECTOp SYSTEM 


Take a solid state Control Am- 
plifier with a frequency range 
from 20 to 50,000 Hz and a total 
harmonic distortion factor that 
never exceeds 0.5%, and what 
do you have? 

Sansui’s AU-777, or another 
example of what “audio-only” 
specialists, using the best com- 
ponents, most advanced internal 
engineering and the most pre- 
cise fabrication, can create. 


This is the same kind of care 
and precision craftsmanship that 
goes into every product carrying 
the Sansui name. 

The more than one dozen 
quality Sansui receivers of all 
sizes. Solid states. Tube types. 
Single and multiple band tuners, 
amplifiers and tuner-amplifiers. 
Plus a line of matching stereo 
speaker systems and headphone 
sets. | 

Sansui, the automatic choice 
when only the best is good 
enough. 


Model AU-777: Solid state 
Control Amplifier designed for 
independent pre- and main-am- 
plifier usage. Total Power Out- 
put: 70 watts. RMS Power: 30/30 
watts. RMS Stereo Power: 25 
watts x2. Bandwidth: 20 to 
50,000 Hz. Harmonic Distortion: 
less than 0.5%. Channel Separa- 
tion: 50 db. ) 


Sansur 


Sansui’s World-wide Distribution System: England: TECHNICAL CERAMICS LTD. 102, Factory Cheney Manor Estate Swindon, Wilts, England / Canada. 
ELECTRONIC DISTRIBUTORS Vanc. —Winnipeg — Toronto Head Office at 949 Granville Street, Vancouver, B.C. / South Africa: GLEN’S (PTY) LTD. Johan- 
nesburg, Cape Town, Durban & Port Elizabeth, South Africa / Singapore: WO KEE HONG (MALAYSIA) LTD. Room 203 & 204, Star Bldg., 13 Robinson Road, 
Singapore, 1 / Malaysia: WO KEE HONG (MALAYSIA) LTD. Room 101/102, 1st Floor Cho-Tek Bidg., 135, Jalan Tuanku Abdul Rahman, Kuala Lumpur / Hong 
Kong: WO KEE HONG LTD. Loke Yew Bidg., 5th Floor, 50-52 Queen’s Road, C., Hong Kong / SANSUI ELECTRONICS CORPORATION (U.S.A.) 34-43 56th 
Street, Woodside, N.Y 11377, U.S.A. / SANSUI ELECTRIC COMPANY, LIMITED 14-1, 2-chome, Izumi, Suginami-ku, Tokyo, Japan 
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_ lost or mislaid while out, resulting in 
the need to trip the alarm, perhaps late 
at night, in order to re-enter the house. 


The switch system avoids these prob- 
lems, but has one of its own 
which may worry. some people. If the 
switch is left set after the house is 
re-entered, an astute person may learn 
the code by simply observing the posi- 
tion of the knob, relative to any marks 
on it, or by turning it back to the stop. 
Such a situation is not very likely, but 
may be overcome by using a switch 
requiring a two-figure combination. 


The writer made such a switch, more 
for the satisfaction of doing it than 
anything else, using standard multi- 
position switch parts. This has proved 
completely satisfactory in service, Refer- 
ence to the photographs will give a good 
idea of how the switch is constructed. 
It is really two complete switch move- 
ments, consisting of clicker plate and 


11-position wafer, connected in tandem. 


The secret is the coupler between the 
two sections, which introduces a deli- 
berate backlash of several positions. 
Thus it is possible to set the rear switch 
to One position by moving the knob, 
say, clockwise, then the front switch to 
another position by moving it anti- 
clockwise, The two positions selected are 
connected in series, and the whole com- 
bination in parallel across the door 
contacts. 


The first attempt at such a switch 
ignored the need for a clicker plate 
in the rear section, but this proved 
unsatisfactory and was never used. The 
main problem was a tendency for the 
tear section to “follow” the movement 
of the front section due to unavoidable 
friction between the shaft and the bush. 
This could have led to false alarms. 


The coupling between tthe two sections 
was made from a pair of standard tin 
to tin brass couplings, soldered together. 
A little more than ‘half of one ‘section 
was cut away, as shown, to give a back- 
lash between the two movements equal 
to about five positions. This arrange- 
ment can be varied as desired. Some 
bushes may be long enough to eliminate 
the need to join two together. The pin 
through the shaft of the front section 
is a section of shank from a broken 
drill, the same size drill being used to 
make the hole for it. It should be a 
drive fit. 


Such a switch may be mounted so 
that the knob is located on the archi- 
trave, or on the door itself. However, 
the latter arrangement will call for flexi- 
ble leads between the and the 
frame. The switch itself may be located 
behind the architrave, or on the inside 
architrave with a long shaft to the out- 
side knob. The latter arrangement is 
probably safest, but calls for a more 
compact version of the switch than the 
rough version shown in the photograph. 
It may then be housed in a neat metal 
box, and may also have an additional 
knob on the inside. This allows the 
system to be set up from inside on the 
way out. 


Finally, having installed the system, 
miake sure good use is made of it. Set 
it up every time the house is vacated, 
even if you only intend visiting the next- 
door neighbour for a few minutes. It 
should also be set up at night, because 
an experienced pilferer can enter and 
ransack a house without disturbing even 
a light sleeper. =| 
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At right, the console from which the tests were controlled and, at 

left, the ovens and other environmenal equipment. Data plotting and 

card punching equipment is at the rear. Manipulation of individual 

specimens was avoided during the experiments by mounting them 
in groups of 10 on multi-connection plugs. 


Failures among certain transistor types can be ipredicted from measurements 
of leakage current before they are placed in service, according to a 3-year study 
conducted at the NBS Institute for Applied Technology (U.S. Department of 
Commerce). The application of screening procedures developed in this study to 
germanium-alloy transistors may increase the reliability of transistorised equip- 
ment, including weapon systems, communications systems, and space vehicle 
instrumentation. 

The NBS study was carried out over a period of three years by George 
T. Conrad, Jr., and Donald C. Shook (shown in picture) using the technique 
of accelerated aging through exposure to modest elevated temperatures. They 
found that measurements of performance before and after six weeks at this aging 
enabled them to separate the transistors tested into two groups: Those likely to 
fail during the first several years of service and those unlikely to fail. 

The transistor failure prediction study was comprised of two experiments, 
the first a statistical evaluation of changes in parameters occurring during 
accelerated aging simulating years of actual operation. Early changes in leakage 
current parameters were found to follow the same pattern for all transistors 
that would have failed within several years of normal use. A screening pro- 
cedure was developed from these data and its effectiveness verified in a second 
experiment which also tested the usefulness of additional variations in aging 
conditions, 

In the first experiment, groups of 40 2N396 germanium alloy transistors, 
which had met stringent military requirements, were subjected to an initial series 
of measurements and then each group was placed in a temperature-controlled 
chamber. Ambient temperatures and bias powers were selected to provide junc- 
tion temperatures of 25, 55, 100, 145 and 200 deg. C. The transistors were re- 
moved for repeated measurement runs after 340 hours of aging and returned to 
the ovens. This was again done at 1,000 hours, 4,700 hours, and at intervals up 
to 20 kilohours of hging. The procedure for measuring transistor parameters was 
designed to minimise the effects of variation in measurement conditions and to 
make use of automatic data logging equipment. 

Early increases in leakage current, among the parameters tested, were found 
to be consistently associated with the first transistors failing. The first three 
failures among the 160 specimens would be expected to occur within about four 
years of normal use, based on the approximation that the rate of deterioration 
doubles for every 10 deg. C. increase in junction temperature. Normal operation 
is taken to be 55 deg. C. The changes in leakage current during 1,000 hours 
of accelerated aging —— the ratio of the current at 1,000 hours to the initial value 
were found to be the best indicator of failure during the first 4 to 10 years of 
projected actual use. (Furthermore, the change identified which junction would 
deteriorate more rapidly.) 

A second experiment was performed to test the screening procedure obtained 
from the first experiment and to evaluate the relative effectiveness of two 
different methods of maintaining junction temperature. Forty of the same 
transistor type (2N396) used in the first experiment and forty R212 transistors 
from each of two manufacturers, all considered to be high reliability devices, 
were used in the second experiment. Results of the second experiment confirmed 
earlier findings regarding the usefulness of the leakage current screening 
procedure. gy 
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LOUDSPEAKER SYSTEMS FOR 


In our series on guitar amplifier systems, and following last 

month’s description of a ‘Fuzz Box,’’ we have something to 

say, this month, about loudspeaker systems for electric 

guitars. The article outlines the broad requirements and dis- 

cusses typically suitable loudspeakers on the Australian 

market and the types of enclosure which are recommended 
by their manufacturers. 


By W. N. 


Those who have never had occasion 
to give much thought to the subject are 
as likely as not to equate loudspeaker 
systems for guitars with those used for 
electronic organs and ambitious 
hi-fi systems, In fact, the requirements 
for all three are quite distinct. 

In the case of a hi-fi system, for 
reproducing disc or tape records, the 
emphasis is on satisfying (though not 
necessarily smooth) bass, extended 
treble response and a curve, in between, 
which is as free as possible from notably 
prominent or depressed areas. Minimal 
harmonic and intermodulation distor- 
tion is another basic requirement. 

While the owners of domestic high 
fidelity reproducing systems have a repu- 
tation for liking loud volume, in fact 
their inclinations seldom pose any great 
hazard for the loudspeakers involved. 
Such systems are normally operated 
within the confines of a home and with- 
in the tolerance of occupants and neigh- 
bours. In addition, the average hi-fi en- 
thusiast is usually solicitious of his 
prized loudspeakers and_ the first 
to notice if they show any sign of 
acoustic overload. 

As much as anything, moderately 
large loudspeakers, used in the average 
high-fidelity music situation, perform 
well because they are only moderately 
stressed and, for the same reason, give 
many years of trouble-free service. 

Loudspeaker systems used for elec- 
tronic organs have to satisfy a quite 
different set of requirements. First and 
foremost, they must exhibit a bass 
response which is not merely “satisfy- 
ing” but is actually smooth, particularly 
over the range of pedal notes. It is most 
disturbing to organist and audience alike, 
if certain notes in the pedal octave(s) 
stand out prominently above others; the 
Organist has to put up with the effect, 


Williams 


for there is little he can do in practice 
to counter it. Resonance effects in organ 
loudspeaker systems therefore either 
have to be strongly suppressed or else 
deliberately guided into some part of the 
frequency range where they will cause 
least embarrassment. 


As far as treble response is concern- 
ed, the requirements for an organ loud- 
speaker are relatively modest. In fact, a 
loudspeaker which rolls off smoothly be- 
yond 6- or 7HKz may be preferred for 
its “rounder,” “more organ-like” tone 
and its reduced sensitivity to unwanted 
hiss and key-clicks. 

The power handling capacity required 
of an organ loudspeaker system varies 
with the situation but organ amplifiers 
typically deliver from about 20 to 
60 RMS watts. Remembering that organ 
installations are more usually permanent 
rather than portable, the tendency is 
to use large and/or multiple loudspeak- 
ers, generously baffled to obtain the re- 
quisite bass characteristics, and not too 
heavily stressed. 


A basic reason for using organ loud- 
speakers well within their power hand- 
ling capacity is to ensure a minimum 
of intermodulation distortion. ‘This can 
become very evident in the sustained 
and complex chords which are pos- 
sible on a modern electronic instrument 
and to audiences which, for the most 
part, are quiet and attentive. 


Loudspeaker systems for _ electric 
guitars have to satisfy yet another set 
of requirements, the two most pressing 
ones probably being (1) Ability to pro- 
duce a very high level of sound and 
(2) To be no more cumbersome than 
strictly necessary. In general, this means 
that the baffle systems for guitar loud- 
speakers are very much a compromise 
and that loudspeakers themselves are 
heavily stressed, with the result that 
bass response, distortion level and loud- 
speaker life expectancy all fall some- 
what short of what is expected in either 
high fidelity or organ service. 

Recent correspondence with the Rola 
Company serves to emphasise the prob- 
lems involved. We quote: 

“The development of suitable loud. 
speakers for a guitar system imyposes 
certain unique problems on the design 
engineer and it was because of this that 
Rola developed ithe ‘EG’ or 
Electric Guitar series in both 12P and 
120. models. A_ typical problem 
encountered with loudspeakers of this 
type is the rapid and severe rise in 
voice coil temperature. Guitar loud- 
speakers must be capable of operating 


A I5-inch and a 12-inch loud- 
speaker representing a_ range 
manufactured by Lafayette Elec- 
tronic Industries, of 85 Regatta 
Road, Fivedock, N.S.W. 2046. 
Depending on cone style and 
baffling, the power rating for the 
12-inch unit ranges from 15 
to 25 watts. For the 15-inch unit 
it ranges from 25 to 50 watts. 


Three typical 12-inch loudspeakers currently 
being used by Australian guitar manufac- 
turers, left to right: Philips AD-5200, Rola 
I2UEG and MSP 12UAI5. The power 
which all such loudspeakers will handle at 
low frequencies depends largely on the 
enclosure in which they are mounted. 
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with voice coil temperatures of 200 
degrees F. without loss of bonding. 
Extreme cone excursion causes exten- 
sive flexing of the voice coil pigtails 
and all Rola ‘EG’ series are equipped 
with a special tinsel braid material with 
high fatigue resistance. 

“Viscous doping of the cone corruga- 
tions eliminates the danger of rim split- 
ting and allows the combination of high 
compliance and maximum power hand- 
ling. These and other features incor- 
porated in these loudspeakers ensure 
long life under heavy-duty operating 
conditions. 

“It is essential for optimum perform- 
ance that the loudspeakers be enclosed 
in properly designed cabinets to ensure 
correct loading. Failure to do this can 
result in a substantial reduction in the 
amount of power the | akers can 
handle without physical damage. Designs 
for suitable loudspeaker enclosures are 
available from Rola.” 

In recent years, guitarists’ ideas of 
what constitutes a practical loudspeaker 
system have undergone considerable 
change and some of the systems in 
current use involve enclosures of one 
type or another, which are more easily 
carried by two men than one! 

A proportion of these are 
open-backed or fitted with variously 
vented or slotted backs which actually 
impose very little air loading on the 
cones at low frequencies. Their users 
like them because the open back allows 
sound from the rear of the cone to 
bounce around the stage area, broaden- 
ing the apparent source. They are suc- 
cessful only if the loudspeaker’s “un- 
loaded cone” rating is high enough to 
cope with the power involved and/or 
if the player keeps away from damaging- 
ly heavy bass chords. For the most 
part, guitar manufacturers are wary 
about selling such enclosures because of 
the potential abuse of the loudspeakers. 

They much prefer to standardise on 
completely sealed or, at most, cautiously 
vented designs which do load the rear 
of the cones with a cushion of air. 
The problem is that, for all their size, 
such enclosures are usually quite limited 
in internal volume, relative to the total 
area of the cone(s) involved. 

From the viewpoint of the loudspeaker 
manufacturer, this practical limitation in 
enclosure volume is something of a 
bonus, in that it leads fairly naturally 
to the use of fully sealed boxes, with 
a sufficiently small volume of air trap- 
ped behind the cone(s) to cushion them 
against the excesses of over-enthusiastic 
guitarists. 

Most loudspeakers used by guitarists 
in conjunction with  higher-powered 
amplifiers are of the heavy-duty 12-inch 
type, with fairly substantial cone, sur- 
round, and supporting spider and a 
natural low-frequency resonance in the 
vicinity of 50Hz. When placed in a 
sealed enclosure dimensions as 
typically recommended, the resonance 
rises to the region of 80Hz. Above this 
figure, the response is relatively flat; be- 
low it, the response falls at an effective 
rate of between 6 and 12dB per octave. 

res are strongly. reminiscent 
of sealed “bookshelf” type enclosures but 
with the difference that many such guitar 


Figure 1: Sealed and filled 
in the manner of a ‘“‘book- 
Shelf’ unit, this enclo- 
sure suggested by the 
Philips Miniwatt labora- 
tory houses a single AD- 
5200 loudspeaker and is 
rated to handle up to 25 
watts. Enclosure volume 
must not exceed 1.4 cubic 
feet for one loudspeaker, 
2.8 cubic feet for two 
loudspeakers and so on. 
Such enclosures must be 
quite rigid and absolutely 
air-tight, 


loudspeaker systems employ a minimum 
of internal damping. One consideration 
is that the amount of damping material 
required would be quite substantial but, 
more to the point, guitarists do not 
appear to be averse to a somewhat less 
damped bass. characteristic and to 
colouration from “bounce” at other fre- 
quencies being audible through the 
paper cone. 

In fact, for lead and rhythm guitars, 
in particular, this kind of bass curve 
is quite practical. The lowest open string 
on the instrument produces a trequency 
of about 70Hz, which is not all that 
far from the nominal bass roll-off point. 
Furthermore, unlike an _ organist, 
a guitar player can control the ampli- 
tude of each individual note by the 
way he plucks the relevant string. In 
fact, he may even relish a bit of boom 
over the lower frets! 

Bass guitars pose an _ additional 
problem in that they have an extra 
octave extending to about 35Hz and 
involve proportionately greater cone 
excursion for a suitably high level of 
sound. However, for practical reasons, 
bass guitarists often have to be satisfied 
with the same general class of loud- 
speaker system as other players and with 
developing _high acoustic output 
by heavily driving loudspeakers in sealed 
enclosures at frequencies below. the 
natural system resonance. Here again, 
the general thinking runs a close paral- 
lel to “bookshelf” techniques where out- 
put at the lowest frequencies is deli- 
berately augmented by the use of bass 
boost. ee this technique increases 
the stress on the loudspeakers and bass 
guitarists often have to “go easy” or 
put up with reduced loudspeaker life or 
discover, the hard way, those makes and 
models which will stand up to the 
punishment better than others. 

Not surprisingly, this situation has 
focused considerable attention on the 
use of larger loudspeakers for bass 
service—1l5in and upwards—or loud- 
speakers with moulded plastic 
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cones, very large and/or vented enclo- 
sures and so on, Such techniques can 
pay dividends in terms of louder and 
more trouble-free bass but they may also 
involve much higher initial expense and 
enclosures which are even less con- 
veniently transportable than the more 
usual variety. 

At the other end of the range, guitar 
loudspeakers and organ loudspeakers 
have a good deal in common. An upper 
limit of 5 to 6KHz wil] satisfy most 
players, though some may like the extra 
bit of “edge” which a twin-cone loud- 
speaker can give. 

In terms of intermodulation and _ har- 
monic distortion, the requirements of 
guitar loudspeaker systems are not as 
stringent as those for organs. Chords, 
on the whole, are less complex, audiences 
less attentive to the finer points of sound 
reproduction and more responsive to 
sound that gains sonic impact by an 
abundance of lower order overtones. In 
fact, “Fuzz Boxes,” as described last 
month, are expressly designed to generate 
distortion in a particular way and it is 
not unknown for guitarists to be rather 
partial to a an amplifier or loudspeaker 
system, which can contribute a degree 
of “free” fuzz by running into non- 
linearity at a convenient level. 

The point in saying all this is not 
to suggest that frequency response and 
distortion level does not matter in a 
guitar loudspeaker system, Rather is it 
to stress that the standards by which 
their performance must be judged are 
those which apply for guitars—-not for 
organs or high-fidelity systems! 

Loudspeakers which are currently be- 
ing used in Australian-made guitar sys- 
tems include the Philips AD-5200, the 
MSP 12UAI15 and 12PQ and the Rola 
12PEG and 12UEG—all of these being 
12-inch heavy-duty types. Also brought 
to our notice were some relatively new 
loudspeakers manufactured by Lafayette 
Electronic Industries of Sydney, who 
have a range of 12- and 15-inch loud- 
speakers suitable for guitar and organ 


PLAYMASTER 
AMPLIFIER 


GUITAR 
116 & 117 


FUZZ BOX KITS 
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CHASSIS DICHROMATE _____-_- $7.03 
ENGRAVED PANEL 
COMPLETE KIT of Parts to construct the 

6Owatt Amplifier including wire, 
' and hardware ____- 
The above prices do not include freight. 


(i elite arcana $79.90 


$5.96 


solder METAL BOX only 


Postage .. . 25 cents 


FUZZ BOX, complete kit of parts to con- 
struct the Fuzz Box described in the August 
issue of Electronics Australia ____ $12.00 


$2.60 


LET US QUOTE FOR DETAIL SHEET METAL WORK TO YOUR DRAWINGS 


R. MOODY & CO. PTY. LTD. 


a ~ 


126 Bombay Street Lidcombe N.S.W. 2141 
P.O. Box 114 Lidcombe N.S.W. 2141 


Phone 648-1110 


FROM THE U.S.A. 


The revolutionary new CRAIG DYNASTEREO 


Craic, 


<a 


The most up to date system in recorded reproduction which brings you to the space age in entertainment 


By an ingenious plug in/ 
out system this single 
play back unit can be 
transferred from your 
home cabinet to any pre- 
wired location which can 
be your car, caravan, 
boat, etc. 


CRAIG is the only twin- 
head, 8 watt per chan- 
nel, cartridge player with 
automatic ejection, and 
flap door against dust. 


NOT JUST AN 
OPEN DECK 


Call in for a convincing demonstration 
SYONEY: Magnetic Sound Industries, 387 George Street, Sydney. 


29-3371. 


In addition to our successful BOOKSHELF Cabinet, this 
is “BRASILIA” our latest design. Supplied with detachable 
legs, it will adapt itself to any furniture iy 

For the first time children can be allowed to use high quality 
stereo without any risk of damage to equipment or high volt- 
age shock. And ... Become word perfect in French, German 
and Italian through our Language Tapes, each lesson 
repeating automatically unti] you’re ready for the next. 
“BRASILIA” incl. car speakers, mounting kit, pee THE 
woRea S ONLY PARTY- PROOF PLAYER 


CRAIG 503 DELUXE WITH SPEAKER KIT, $185.00. 


Let your family enjoy 
today the play-back unit 
of tomorrow. Just make 
your selection of any 
pre-recorded 4-track 
tape cartridge, slide it in- 
to your DYNASTEREO 
and enjoy unmatched 
quality in sound repro- 
duction. 

The CRAIG DYNA- 
STEREO use exclusively 
the high quality 4-track 
endless cartridge with al- 
ready over 10,000 dif- 
ferent titles available, 
and fast becoming the 
standard cartridge, 


THIS IS WHY 
YOU GET MORE 
WITH 4. 


Australian Distributors: 


Exacto Engineering Pty. Ltd.. 868 Prince's Highway, Tempe. 55-5036. 


te Australian Musical Industries, 112 Elizabeth St., 


63-6701 


Melbourne. 
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868 Prince’s Highway, Tempe, N.5.W. 


service. Again, distributors for overseas 
manufacturers have in their catalogues, 
loudspeakers which are strongly favoured 
by some guitarists. 

It would be a monumental task to 
list and test al] the loudspeakers which 
might conceivably be considered for 


guitar service and to relate their likely - 


performance and limitations in the kind 
of enclosures which are typically in use. 
Instead, we have chosen to make 
particular mention of three typical loud- 
speaker systems, with the idea that these 
can serve as a guide to the form which 
such systems can take. 

For their AD-5200 series loudspeaker, 
the Philips organisation suggests that it 
should be used in a completely sealed 
and airtight enclosure on the basis of 
not more than 40 litres of enclosure 
volume per 12-inch speaker (i.e, 2,440 
cubic inches or 1.4 cubic feet), They 
further recommend that airspace in the 
enclosure be substantially occupied with 
a light filling (Innerbond, Tontine 75, 
etc.). Provided the box is rigidly con- 
structed and absolutely airtight, they will 
rate the AD-5200 series loudspeaker to 
operate at 25 watts RMS, which is 
substantially above the power rating 
under other conditions of baffling. 

Figure 1 shows the photograph of a 


ase BAG HS RE 


ga ORE 
ae or 
SoScczeceseeceseee 
mee ams eae 


single-loudspeaker enclosure constructed 
to these basic requirements. External 
dimensions are 20 x 16 x 8 inches and, 
allowing for half-inch timber, the nomi- 
nal internal dimensions of 19 x 15 x 7 
give an enclosure volume of 1995 cubic 
inches or 1.15 cubic feet. This is well 
under the maximum figure just quoted 
and gives a system resonance of 95Hz, 
as compared with 45Hz for the speaker 
in free air. The Miniwatt Division of 
Philips Electrical Industries have tested 
the speaker under these conditions and 
consider it to be an entirely practical 
design for lead and rhythm guitars in 
particular, 

However, as a single loudspeaker unit, 
it is capable of working only with an 
amplifier of 25 watts maximum output 
power and the system would need to 
be scaled up to cope with more power- 
ful amplifiers. Two AD-5200 loudspeak- 
ers operating in parallel in an 80-litre 
(2.8 ou. ft.) sealed enclosure should cope 
with 50 watts and so on. An important 
point is that larger enclosures will need 
to be constructed from thicker material 
(normally 1-inch) to maintain the requi- 
site rigidity, and the larger panels may 
need to be internally braced. 

Proper arrangements will also need 
to be made in regard to impedance. The 
loudspeakers should ideally be connected 
in parallel and two AD-5200PM loud- 


a 6-9/16" 49/1621 | 
29-1 /8" 


16-3/8" x 1-3/4" x 5/8" BRACES FIXED 
TO BACK OF ENCLOSURE 


Figure 2: At left 
is a_ two-loud- 
speaker 40-watt 
enclosure mark- 
eted by R, Moody 
& Co. Pty. Ltd. 
The carrying 
handle normally 
rests against the 
case top, allowing 
a “piggy - back” 
amplifier to sit 
on top of it, 
without fouling. 
For home car- 
penters, the es- 
sential dimensions 
are shown above 
in figure 3. 


speakers, each 15 ohms, connected in 
parallel, would give a total impedance 
of 7.5 ohms. Two AD-5200M__loud- 
speakers, each 7 ohms, connected in 
parallel, would give a net impedance 
of 3.5 ohms. With three loudspeakers 
in parallel, 15-ohm (—-PM) units would 
probably be preferred to give 5 ohms 
impedance—a rather odd value which 
could conceivably be fed from a 3.5-ohm 
or 7-ohm tapping on an amplifier, 
depending on which gave _ the 
best results. With four loudspeakers, it is 
generally most convenient to connect 
them in series-parallel to retain the 
same impedance as a single unit. Thus 
four 15-ohm loudspeakers connected in 
series-parallel, would give a nominal 
impedance of ohms; likewise for 
cther impedances. 

It should be stressed that the per- 
formance figures quoted in connection 
with figure 1 are based primarily on 
the Philips AD-5200 loudspeaker and, 
while we would expect other comparable 
heavy-duty loudspeakers to behave in a 
similar manner, they may or may not 
have a comparable power rating. This 
would be up to their manufacturers to 
say. 

Figure 2 is a photograph of a _ two- 
loudspeaker currently being 
marketed by R. 


. Pty. 
Ltd. of 126 Bombay St, Lidcombe, 


I’ x 5/8" CLEATS 


27-7/8" x 


ON BAFFLE 


“RAPAR” 
| static 
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INSIDE DIMENSIONS, 


18-5/8" x 9” 


3/4" x 3/16" BEADING FITTED TO 
OUTSIDE FRONT OF BAFFLE TO 
RAISE SPEAKER CLOTH FROM BAFFLE 


doping: 


MATERIAL 5/8" PLY OR FLAKEBOARD 


TOP, BOTTOM AND SIDES OF ENCLOSURE 
EXTEND 1/4" BEYOND FACE OF BEADING 


NEW AMAZING 


“RAPAR” 


ANTISTATIC 


RECORD 
CLEANER 
at the 


ECONOMY 
PRICE 


$1.95 


Anti- 
record 


cleaner with clean- 


ing cloth 


will 


' clean and preserve 
/ your precious re- 


562 Spencer Street, 
P.O. Box 124, 


cords. 


OBTAINABLE 
AT ALL 
RECORD BARS 
TRADE ENQ., 


RADIO PARTS 


West Melbourne, 


North Melbourne. 


Phone 30-1251. 


TRANSISTOR SERVICE 
ALL JAPANESE AND LOCAL SETS 
REPAIRED 


including . . . 


Aristone 
Berlin 

General 
Mariner 
National 


Crown 


Nivico 
Spica 


Toshiba 


Tel. 27-5831 


Aurora 


Hitachi 
Mitsubishi 


Belair 
Fujiya 
Kenco 
Nanaola 


| Sanyo 


Standard 


Yashica 


(3 lines) 
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We do not sell spare parts 


PETER G. BROUGHTON 
211 George Street, Sydney. 
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® Australian Made Ex 

— Stock 

® High Performance 

® Solid Miniature 
Package 


Notes relating to Table 
on right. 


*“N=NPN; P=PNP; 
PE=Planar Epitaxial; 
PL=—=Planar. 

**Spot Noise Figures: 
20 max.; 


ANODEON SALES DIVISION 


Electronic City, 443 Concord Road, Rhodes, N.S.W. 
Electronic Park, Hamilton Street, Huntingdale, Vic. 
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Prices Each 
1-99 100-999 1000-+- 


SYDNEY 730211 
MELBOURNE 569 0411 
ADELAIDE 23 4022 


Figures 4 and 5: 
In terms of fron- 
tal dimensions, 
this design sug- 
gested by MSP 
engineers is about 
as small as it can 
be to house four 
12-inch loud- 
speakers. It is in- 
tended to tilt 
back, supported 
by a rear, swing 
leg, to secure bet- 
ter projection off- 
stage of middle 
and high  fre- 
quencies and to 
expose a_ vent 
port on the under- 
side. For practical 
guitar use, the 
enclosure would 
need to be fitted 
with protective 
corners and 
carrying handles. 
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N.S.W., 2141. It is constructed of flake 
board 5/8in thick, covered with good- 
quality plastic cloth and fitted with 
chrome-plated corners, rubber feet and 
tilt-back legs. It is available from the 
manufacturer with or without internal 
padding and with or without loud- 
speakers. . 

Fitted with MSP or Rola loudspeakers, 
the enclosure is normally sold by the 
Moody Company as a 40-watt system, 
recommended particularly for lead and 
rhythm guitars. However, its internal 
volume of 2.6 cubic feet would qualify 
it to take two Philips AD-5200 
loudspeakers and would presumably gain 
the blessing of the Philtps organtsation 
as a 50-watt unit. In fact, we gather 
that this type of enclosure, fitted with 
the Philips loudspeakers, is finding some 
application with bass guitars and ampli- 
fiers of the 40-watt class. 

For those who may wish to build 
their own enclosure along these general 
lines, figure 3 gives the essential dimen- 
sions. Note that it should be constructed 
from material not less than 5/8in thick 
and that all joints should be accurately 
finished, then glued and _ screwed 
as necessary. The rear lid must also 
make a virtually airtight fit and be 
fastened in place with at least four 
screws along each of the longer edges 


and three screws at the ends. The origi- 
nal design provides for the fret cloth 
to be supported in front of the actual 
face of the baffle to minimise the risk 
of it flapping under the influence of 
large low-frequency cone excursion. 


Pictured in figures 4 and 5 is a 
prototype enclosure which has been 
developed by Manufacturers Special Pro- 
ducts to mount four twelve-inch loud- 
speakers. As shown, it contains four 
12UA15 units and is rated to handle 
60 watts as, for example, from our 
Playmaster 117 Guitar Amplifier. For 
heavier duty service or for use with 
bass guitars, the company suggests a 
particular version of the MSP type 12PQ 
(part no. 50226) rated at 20 watts per 
loudspeaker. 


Of particular interest is the fact that 
the MSP enclosure design provides for a 
small vent in one surface which would 
normally be placed so that it is at the 
bottom, and exposed by tilting the enclo- 
sure backwards. The idea behind this 
is that tilting the enclosure will get the 
middle and upper frequencies out over 
the audience and away from people, 
furnishings and carpets. Having a vent 
feeding into a V-slot formed by the 
bottom of the cabinet and the floor is 
presumably intended to improve bass 
efficiency somewhat, as compared with 
a oe vented or a nOn-vented 
enclosure of the same general size. 


The design provides for an internal 
volume of about 3.5 cubic feet, which 
is considerably short of the figures 
quoted earlier as being adequate for a 
sealed enclosure. It would therefore 
appear that MSP engineers have tried 
to come up with the smallest practical 
enclosure which would house four 12- 
inch loudspeakers, resorting to a vent in 
an effort to offset the very limited 
internal volume, While the presence of 
the vent will remove some of the protec- 
tion from the cones at very low fre- 
quencies, they should not be unduly 
distressed, provided the 60-watt rating 
is observed. One would expect other 
comparable loudspeakers to perform in 
a similar manner to the 12UA15 units 
and this would include the Philips 
AD-2000 series; Philips have emphasised 
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WANTED 


DY ALL 
PRODUCTION ENGINEERS 


miniature 
soldering instruments 


% RELIABLE 
% EFFICIENT: 
%* LONG LIFE 
2 REPLACEABLE BITS 
3 CONTINUOUSLY RATED 
% NO WARM UP DELAYS 
% NO SWITCH TROUBLES 
% NO OPERATOR FATIGUE 
%* DOES WORK OF HEAVY IRONS 


Weighs less than 1 oz. and 
compact handle enables girl 
operators to work quickly and 
accurately all day. 


ACTUAL 
SIZE 


Write or phone to 


MELBOURNE: AWA Ltd., 67 9161. HOBART: 
td., 33836. LAUNCESTON: AWA 


Ltd., 2 1804. ADELAIDE: Newton McLaren 
Ltd., 510111. BRISBANE: Chandlers Ltd., 


31 0341. CEA AWA lLtd., 28 3425. 
SYDNEY: George Brown & Co. Pty. Ltd., 
297031. Electronic Parts Pty. Ltd., 
533 1277. 


Australian Distributors 


MANUFACTURERS SPECIAL 
PRODUCTS PTY. LTD. 
47 York Street, Sydney. 20233, Ext. 284 
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AVAILABLE NOW! 
NEW 


LIC AIK 


MINI SANDWICH 
LOUDSPEAKER SYSTEM 


The world’s latest very low distortion, piston- At the heart of both—the new ‘‘Mini-Sand- 
action loudspeaker is here! It’s the Leak wich” and the “Sandwich'’—-are the revolu- 
Mini-Sandwich, bookshelf version of the Leak tionary SANDWICH*™ cones of the speaker 
Sandwich Loudspeaker that is used in broad- motors. Fantastically rigid, yet no heavier 
casting studios throughout the world for than conventional paper cones, these unique 


: : pK! diaphragms are made of thick polystyrene 
checking the quality of transmissions. foam, sandwiched in skin-thin eieainiurh. 
They respond with piston-like precision to 
the waveform of the voice coil signals. The 
rigidity of the Sandwich cone eliminates 
“cone break-up,’’ the erratic flexing which 
causes distortion in other speakers. 

Result: a remarkably smooth frequency res- 
ponse, free from violent peaks or troughs over 
a very broad frequency band. Transient res- 
ponse is excellent. 

If space permits there is only one choice: the 
Leak ‘‘Sandwich.’’ But if space is a problem 
you will find the ‘‘Mini-Sandwich’’ is a super- 
lative small loudspeaker, designed and made 
exactly as the standard ‘‘Sandwich’’, and the 
performance is indistinguishable from _ the 
larger model except for the lowest octave. 
*U.$. Pat...No.-3,111,187 


Size: 183"" x 11" x 7". Available in 
mahogany, teak and walnut. $99.00 


Ask your dealer forademonstration 


The tremendous demand for LEAK High Fidelity 
equipment may make it difficult to obtain the 
standard Sandwich Loudspeaker system during 
the month of September but ample supplies will 
be available in early October. 


> See and hear LEAK Equipment today at leading Hi Fi Stores and sound centres. 
For leaflets & information write to: 


H. J. LEAK (AUST.) & 


P.O. BOX 14, FRENCH’S FOREST, N.S.W. 2086. AUSTRALIA. 
TELEPHONE: 94 4902. | , 
FACTORY: 1 CAMPBELL PDE. MANLY VALE. N.S.W., AUSTRALIA. 
CABLES: LECTRON. SYDNEY. 


RESEARCH @ ENGINEERING @ MANUFACTURING 


Professional equipment enquiries to Simon Gray offices or Representatives in all states 
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the sound approach to quality 
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LOUDNESS 


High Power New Compact Model! 


TRIO s advanced engineering now offers you the latest compact high-power Ask tor @ catalogue or demonstration by your nesrest dealer. 


amplitier. — ET EY RY GENET CE GE GUNES GEERT GEE GL ON GURY MnO IT tte 


’ “ 
Only Solid State can assure this 40 watts of high-power, even though a compact i . . E.A. | 
rede. | | To : Jacoby, Mitchell & Co., Pty., Ltd. | 
And also, a wide array of stereo inputs are available to accomodate virtually and 
eeuaieabiine | 469-475 Kent St., Sydney. | 
TK-160T SPECIFICATIONS ; 
POWER OUTPUT © ooo. Music Power 35 watts (distortion 1% - 842 load) | Send me information on TRIO AMPLIFIER & name of } 
40 watts (distortion 1% - 42 load) | nearest TRIO retailer. | 
13W/13W Continuous Power. (distortion 0.5%.89 load) | } 
FREQUENCY RESPONSE © oo... ccsccccccesecesesnsesneenee 20 — 50,000 Hz (+1 dB) [| NAME : 
POWER BANDWIDTH .-........ 20 — 60,000 Hz (less than —3 dB. distortion 1%) | ADDRESS : | 
CAMA PINE FR TOR © ss icisissnvacdaasioriorspacortstvcpansensiver More than 20 (8 ohms) | | 
DIMENSIONS ¢ ooccccccececcccee Width 260mm x Height 105mm x Depth 237mm Sere 4 
GUE © hin a taeria ania Gadde WE manufactured by TRIO Corporation 


Sole Agent : Jacoby. Mitchell & Co., Pty., Ltd. Head Office : 469-475 Kent Street, Sydney Tel : 26-2651 
Melbourne. ............15 Abbotsford Street Tel: 30-2491 Brisbane : ........... 56 Edward Street Tel :2-6467 
Adelaide : .......ccccsccccscscccesecescescessccsesessesceseeee Eruscott Electronics, 64 Hindmarsh Square Tel : 23-3024 
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A Tape Actuated 


Relay 


Like to make your next slide presentation 
completely automatic? One where you can load 
your projector, switch on your tape recorder, 
and relax with the audience? This tape actuated 
relay will enable you to do just that and give 
you a smoother more polished presentation 

into the bargain, Construction is simple and 

the components are inexpensive. 


The complete relay unit and sensing head. Al- 
though this prototype shows all cables emerging 
from one side, this may be varied to sutt 
individual requirements. 


By Philip Watson and John Horsfield 


The combination of a slide projector 
and a tape recorder is a very useful one, 
whether it be used for education, adver- 
tising, or simply home entertainment. It 
enables a program to be properly pre- 
pared well in advance. Careful thought 
can be given to the slides to be pre- 
sented, for how long each will be pre- 
sented, and what will be said about 
each. 


A commentary can be prepared and 
recorded, with facilities to erase mis- 
takes or remake those portions which, 
on reflection, one feels could have been 
better said. The end result should be a 
smooth, entertaining, and informative 
commentary accompanied by an equally 
smooth presentation of slides, timed, 
where necessary, to give just the impact 
the narrator intended. 


At least, that’s how it should be. In 
practice, it doesn’t always work out that 
way, and one of the biggest problems is 
to ensure that each slide is present at 
exactly the right moment, particularly 
where the person in charge of the pro- 
jector may be a complete stranger to 
the program. How can such a person be 
oo precisely when to change each 
slide? 


Probably the simplest method is to 
record the instructions along with the 
commentary, but continual repetition of 
“next slide, please,” becomes awfully 
monotonous after a while, plus the fact 
that it breaks the continuity of the com- 
mentary and spoils the spontaneity which 
is possible when a slide can be present- 
ed unannounced. 


Audible tones superimposed on the 
commentary overcome some of these 
problems, but still leave a lot to be 
desired. Cue sheets can, in theory at 
least, result in a better presentation as 
far as the audience is concerned, but put 
a heavy responsibility on the projection- 
ists, who may not always be working 
under ideal conditions of lighting, etc. 

The increasing popularity of the auto- 
matic projector, capable of changing 
slides at the touch of a button, prompted 
the idea that it should be possible to 
trigger the slide changing function in 
some manner from cues on the tape. 


Such a system would permit almost com- 
pletely automatic presentation of a slide 
show. The only question is, what form 
can these cues take? 


Several methods have been developed. 
One system uses low frequency tones 
recorded on the tape which, during re- 
play, are separated from the commentary 
by filters and used to trigger the pro- 
jector. Another uses strips of metallic 
tape stuck to the recording tape which 
are sensed by electrical contacts. A third 
provides visible marks on the tape which 
can be sensed by a photo-cell. For the 
moment we are concerned with the 
optical] system, although we may in- 
vestigate the low frequency tone system 
later on. 


An advantage of the optical system, 
as described here, is that it is relatively 
easy to change the position of the cue 
marks, to achieve the precise timing 
required, without disturbing the record- 
ing on the tape. The same may not be 
true where sub-audible tones are used, 
since a misplaced cue mark could only 
be erased by erasing the commentary 
as well, necessitating complex re-record- 
ing to restore it. 


Although designed primarily as a slide 
cueing device this system — or the al- 
ternative ones for that matter — can be 
used for a number of other functions. 
For example; even where an automatic 
projector is not available it can be used 
to energise a cue light near the projector 
to indicate to the projectionist when to 
change each slide. It can also be used 
as an automatic stop cue near the end 
of a tape to prevent the tape running off 
the reel and necessitating rethreading. A 
variation on this theme is to use it to 
mark the end of each item on a tape, 
thus simplifying the selection of a par- 
ticular item. 

The idea for the present design came 
from an article by the B.B.C. which ap- 
peared in “Wireless World” for July, 
1958, and was reprinted in “Radio Tele- 
vision and Hobbies” for July, 1962. In 
fact, the idea of optical cueing is now 
well established. It is used extensively in 
radio and TV studios to mark wanted 
sections of audio and video tape and to 
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actuate changeover devices from an out- 
going reel of tape or film. Almost equal- 
ly popular in this rote is the system using 
electrical contacts. 


For this reason, tape manufacturers 
have developed various “sensing” tapes, 
using pressure sensitive adhesives, which 
may be fastened to a recording tape 
wherever it is desired to introduce a 
cue. One of these is the Minnesota Min- 
ing and Manufacturing Company’s Alu- 
minium Sensing Tape Type 51-7/32, 
which is both electrically conductive and 
optically reflective, thus making it suit- 
able for both systems. 


When we mentioned our experiments 
to the 3M company, they very kindly 
made available a sample of this tape, as 
well as several other tapes which, al- 
though not designed specifically for this 
purpose, appeared to have at least the 
optical properties we required. An ad- 
vantage of these latter types is that they 
are a good deal cheaper than the type 
§1-7/32. Some are splicing tapes, which 
are normally supplied in several colours 
to assist in visually selecting tape splices. 
Others are decorative tapes, but all have 
been approved by the company for use 
on recording tapes, on the basis that the 
adhesive will not ooze or in other ways 
damage the tape. 


A point which has to be considered 
when using an optical system is the risk 
that it may respond falsely to the white 
tape commonly used for splicing. If there 
is any risk of this it can be minimised 
by using black splicing tape which, 
initially, we imagined might be essential. 
As it turned out, the white splicing tape 
is a relatively poor reflector, due in part 
to the fact that it is translucent and tends 
to reveal] the brown of the recording tape 
beneath it. As a result we experienced no 
difficulty in adjusting the sensitivity of 
the system so that it would respond only 
to the selected cueing tape. 


Of the various tapes we tested, the 
Polyester Gold Tape, type 850, perform- 
ed virtually as well as the type 51-7/32 
and, being a good deal cheaper, would 
appear to be a logical choice for this 
application. However, it is unsuitable for 
use as an electrica] sensing tape. 
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ENSITIVE TAPE FOR THE FINEST SOUND—AGFA PE RECORDING TAPES 
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tape for the enthusiast... ening you greater To AGFA-GEVAERT LIMITED 
clarity, sensitivity, uniformity, durability, and a P.O. Box 48, Nunawading, Victoria. 
_reelbag range of sound. All Agfa PE (Polyester) 
apes offer you the longest tape life CVEF, ANd BB NAITO. cece teetteseesttteteeetstrtneseesstaneeeeeeeneeeceeeesraneneeeseeeeaneeeees 
they include Long Play, Double Play and Triple 
Play ... in a wide range of lengths and Spool BBR Address... ccccccccccsccccsssssssssssesssssstivessesssssisvssssttstiesessssssariece lasteveeseee 
diameters. All three types of Agfa Tapes are now 
available in oe ga in phe pen ee 
i os bara a Rg ae pA pragesad gi ely Agfa-Gevaert Limited, Melbourne « Sydney © Brisbane * Adelaide e Perth 
storage. If you want all sound and no noise, buy 


Agfa PE Tapes —they’re pre-stressed and stretch- | ) 
resistant as well as abrasion and wear resistant. *Registered trademark AGFA-GEVAERT Antwerp/Leverkusen. $300 
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ERADICATE SOUND INSTABILITY... 
ABATE WEAR ON RECORDER HEADS 
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_ This system requires an optical sen- 
sing head fitted to the tape recorder 
deck. This head provides both the light 
to illuminate the cue mark and the photo- 
cell to sense its presence. Since tape re- 
corders vary a good deal in the layout 
of the deck, it is impossible to lay down 
hard and fast rules as to how large the 
head can be made, how it is to be 
mounted on the deck, or from what 
point in the tape transport system it 
should operate. The major requirement 
with regard to the latter is that it be 
located at some point where the distance 
between the head and the tape will not 
vary as the amount of tape on the spools 
varies, or for any other reason. 


Consideration must also be given as 
to whether the head can be left perman- 
ently attached to the deck, whether it 
needs to be swung out of the way in 
order to thread the machine, or whether 
it is likely to foul any other function. 
These are things which only the reader 
can decide. 

Another point was the likely variation 
in the types of projectors with which 
such a system could be used. In particu- 
lar we were concerned with the time the 
trigger circuit would have to remain 
closed in order that the projector 
mechanism would lock itself into its own 
cycle, and also the orders of voltage 
and current which would have to be 
handled by any relay in the cueing de- 
vice. 

Preliminary investigations showed that 
most projectors required the slide change 
circuit to be held closed for a substan- 
tial fraction of a second to ensure that 
they would complete their cycle. 
Obviously, any cueing device would have 
to meet this requirement, either by ex- 
tending the length of the cue mark, or 
by building a suitable delay time into 
the relay release function. 

As regards the voltage and current 
such a relay would have to handle, it 
appears that most projectors are low 
voltage devices, working between 20 and 
25 volts. A typical current value would 
be 1.5A but with a highly inductive load. 
These points are important when con- 
sidering the type of relay and associated 
protective circuits required. 


As a Starting point for circuit design 
we considered that the most convenient 
way to operate a relay would be by 
means of a thyristor, possibly in con- 
junction with a suitably large capacitor 
across the relay to provide the hold-in 
time required by the projector. 

For those not familiar with the 
thyristor, it may be regarded as the solid 
state equivalent of the old thermionic 
thyratron. It is a three terminal device, 
consisting of a cathode, anode, and gate. 
Basically it is a rectifier, but one which 
requires, in addition to the correct pol- 
arity between anode and cathode, a cer- 
tain minimum gate/cathode current be- 
fore it will conduct. When it does con- 
duct, however, the gate control is lost 
and cannot be restored until the anode 
current is reduced to a very low value 
or the anode reverse biased. 

To allow the gate to exercise virtually 
continuous control over the anode cur- 
rent it is norma] practice to apply alter- 
nating or pulsed voltage between anode 
and cathode, thus allowing the gate con- 
dition to be “examined” once every 
cycle and for it to regain control during 
the cycle immediately following any 
change in the gate/cathode current con- 
dition. The use of AC for this purpose 
results in half wave pulses of current 


flowing through the device to be con- 
trolled — the relay in this case — but 
these are filtered by a capacitor con- 
nected across it, Such a capacitor, if 
large enough, can also be used to hold 
in the relay after current has ceased to 
flow through the thyristor. 

The practical application of this idea 
is shown in the right hand portion of the 
finished circuit, involving the thyristor 
C106Y1, the relay, the 500uF capacitor 
across it, and the 6.3V AC supply. This 
latter value was chosen, incidentally, on 


2N3638A,AY1102 


The circuit is 
simple and uses 
few components. 
The thyristor con- 
ducts for each 
half cycle of the 
AC supply, if 
the gate is suit- 
ably biased. The 
LDR forms part 
of the bias net- 
work for _ the 
transistor, apply- 
ing forward bias 


ing capacitor are included in the cir- 
cuit. The 100 ohm resistor limits the 
current through the diode to within its 
rating when the capacitor is charging or 
if there is an accidental short circuit. 
The sensing head consists of a mini- 
ature indicator lamp and a photo-cell. 
The lamp is an imported (Japanese) type 
used in a miniature indicator bezel. It is 
a 6V 120mA type, and is about half the 
diameter of a conventional dial lamp. 
The one we bought cost 7c, The photo- 
cell is a Light Dependent Resistor 


CIO6Y] 


: 


when energised kK K ¥ 
° ee] __ nen VOR 
by light reflected M SEE TEXT OA9I PROJECTOR 


from the tape cue. 


J 


TAPE ACTUATED RELAY ~ 


the basis that it should be one which 
would be readily available from an exist- 
ing piece of equipment, such as the tape 
recorder, or could be provided from a 
small and relatively inexpensive auxiliary 
transformer. It can also be used to power 
the lamp in the sensing head. 

Initially, we imagined that it might be 
possible to control the thyristor directly 
from the sensing head, but a few ex- 
periments showed that, although results 
of some kind could be achieved, reliable 
performance was not possible within the 
other limitations of the system. Accord- 
ingly, we added an extra stage, a PNP 
transistor, between the sensing head and 
the thyristor. 

To provide the DC supply necessary 
for this transistor, a diode and smooth- 


LIST OF PARTS sm::0000000nnNaHRNNN 


1 Aluminium mini case Sin x 24in x 
2tin (or similar). 

1 Wooden block for light head (see 
text). 

I 6-volt, 120mA_ miniature lamp. 


I Relay (see text). 

1 2-pin plug and socket (to connect 
unit to slide projector—see text). 

1 Matrix board, tin spaced holes, 
5 x 6 holes. 
Matrix board, tin spaced holes, 
8 x 19 holes. 

SEMICONDUCTORS 

1 Thyristor type C106Y1. 

I Transistor type 2N3638A, 
AYI1102 or similar. 

l Diode type OA9I, IN60A_ or 


similar. 


Il Light dependent resistor (LDR) 
type ORP6O. 
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(LDR) type ORP60. It is similar in size 
to the lamp. 

The LDR, as its name implies, is 
simply a resistor whose value varies with 
the amount of light falling on it. In 
conditions of darkness its resistance is 
high, typically several megohms. Under 
bright light conditions it can fall to a 
few hundred ohms. In the circuit as 
shown it forms part of a voltage divider 
network in the base/emitter circuit of 
the transistor (2N3638A, etc.), the other 
portion being the 25K pot. 

Under minimum light conditions the 
resistance of the LDR is high, resulting 
in minimum forward bias to the tran- 
sistor base, and minimum current though 
the collector and associated 10K load 
resistor, When the LDR is illuminated its 


1 Voltage dependent resistor (VDR) 
type E299DD/P226 or : 
E299DD/P228 (see text). 


RESISTORS 


(All 4 watt, 10 per cent.) 
100 ohms. 
IK. 
10K. 
22K pre-set potentiometer. 


CAPACITORS 
1000pF 25V 
1S5uF 10V tantalum. 
100uF 12V 
500uF 16V (see text). 


MISCELLANEOUS 


Scotch pressure-sensitive tape 
No. 850 Polyester Gold, or similar 
(see text). 

Shielded twin cable, two-pair cable 
(one pair screened), 3-core input 
power cable, wire, insulating sleev- 
ing, solder, nuts, bolts etc. 
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AUSTRALIA'S LARGEST 
Radio, Television and Hobbies 
SPECIALISTS 


307 ELIZABETH STREET, MELBOURNE - 60-1442 


* 


We have everything for the Radio Hobbyist 


* 


MODEL 200H 


20,000 Ohms per Volt DC 10,000 
Ohms per Volt AC. 


oC a les ed 


Resistor Substitution ‘Box, 1 Watt. 


TAPE RECORDER 
pceheren: Pe 


Pin Satie Plus Post, 20c. .. . . $5.00 2tin spools .. 30c¢ 
0-280, 0-500, | TRANSISTOR acme? Sin spools .. .. 40¢c 
0-2,500. 4i Tin. spools és. «i as + as oe BOC 
AC Volt: 0-10, in extends to 27in . . $1.60 
0-50 -100 24in x 100ft tape... ...... 48e 
, Q Sin extends to 39in .. .. .. $1.70 ; 
0-500, 0-1,000 ' : 2tin x 300ft tape .. . .» $1.20 
DC Current: 6in extends to 43in .. .. .. $1.40 
0-50. Micr . . 3 in x 600ft tape... .... .. $2.25 
: pie 6in extends to 32in .. .. .. $1.00 . 
amps = res. ; ’ 53in x 850ft LP Tape .. .. .. $1.50 
0-25, 0-250 6in extends to 28in .. .. .. $1.20 
Milliamperes, ‘ Sin x 1,200ft tape .. .. $2.50 
Resistance: | 7in extends to 39in .. .. .. $1.60 | 7.15 1 goort tape .. .. .. -- $3.95 
“6 en Sin extends to 39in ss de ee ee Sin Plaatic Fave, boxes 60c 
ohms. 10in extends to 39in .. .. .. 98e , ; 
Capacity: 0-01- 7in Plastic Tape, boxes . 90c 
6. 3mta, (at Plus Postage, 15c. Plus Postage. 
on KEW METERS 
at AC 2 
Decibel: minus 20db plus 22db. ies CRYSTAL said sssamaar’ MR-2P 0-1 m/A . : . $3.65 
Output Range: 0-10, 0- 0 0.100, 0-500, 0-1,000 | Coils .. .. .. 7 60c | MR-2P 0-50 u/A .. .. .. $5.80 
Dimenstons ‘iain 3 aiain x 1¥6in, ie ti ee ets “pte ie ite - pe 
omplete with internal battery, testing leads : MR- - u a ; : 
caper sei a + Ss | VRP V.U. Meter .. |... $8.80 
PRICE $11.95 SR BE ee MR-2P Stereo Balance .. .. $5.25 
‘ BOTS a ae 68 4 .-Ea. 2c | MR-2P 0-20v. D.C. . . $4.00 
Including Sales Tax 
Pius Postage, 35c. Plus Postage. All meters in white plastic case. 
SUB MINIATURE CO-AX_ MIC. CABLE 
LF. TRANS, 7 x 7mm rey F.V.i. Cover. 
PIEZO PICK-UPS In sets of 3. PN ie aan : 
$3.20 per set. MIC. : 
AND CARTRIDGES OSC. COILS, 7 x 7mm Grey P.V.C. Cover. 
| 10c yd, $9.00 100 yds. 
PU-86 Pick LP/78 T/O To match I.F. Trans. 
Coytil ‘ eal eek S110 on, St ee 
: : wi VG. : . 
Rapin -«., Ea. $2.33 5K SUB-MIN POTS, w/switch. 6c. P.V.C. Covered 25c per yd 
Y700 Cartridge. Mon LP/78 $2.00 PIEZO MICROPHONE INSERTS 
aifeg redo a i A x 25x 8 mn. -57DB. ee . $1.10 ea. 
PU-86 _ Pick- ter-L : -] Crysta mm Round x 11 mm. -56 DB. .. 90c ea. 
vo Gand cheat MC-8 Crystal, 50- 8K, 48 mm Round x 17 mm. -50 DB. $1.80 ea. 
g MC-9 Crystal 50- 8K. 25 mm Round x 9 mm, -68 DB, .. $1.80 ea. 
204mm .. . Ea $3.65 MC-33 Crystal 50-10K, 33 mm Round x 9 mm. -60 DB. .. $1.10 ea. 


MD-S Dynamic, 100-15K. 33 mm. Round x 14 mm. -55 DB .. $1.80 ea. 


P ha mers LP/45 a or sa rag Earpiece with 3.5mm Metal Co-axial Plugs and line — 
ng 29mm . Ba. $2. ae ets .. bx c 
crystal Earpiece with 2. Smni -| “Din” and “Hirschmann,” 2, 3, 4 
Y400 Cartridge. LP/45 .. .. $1.20 ve . 73e and 5-pin Plugs, Chassis and 
Crystal Earpiece with 3, Smm iad egy peti ex stock 
lug .. er rices on application. 
Sapphire Replacement Styli je | Jacks, 2.5 and 3.5mm... .. .. 20c | PMG. type Plugs from .. .. 8S¢ 
me 3.5mm Plug and Cord ext. Jack P.M.G. type Jacks from .. .. 35¢ 
i ee - 50¢ P.M.G. Line Jacks from .. .. .. 38c 
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PHONE 60-144? 


resistance drops and forward bias is ap- 
plied to the transistor base. Current then 
flows in the collector and associated load 
circuit. 


When the LDR is energised by light 
reflected from a small length of reflec- 
tive tape, the result is a short duration 
rectangular pulse in the collector circuit 
of the transistor. The collector circuit is 
coupled to the gate of the thyristor via 
a 15uF capacitor which, in conjunction 
with the IK resistor between gate and 
cathode, behaves as a differentiating cir- 
cuit. The result is two. short-duration 
spikes across the 1K resistor, one when 
the transistor goes into conduction and 
one when it goes out of conduction. The 


The layout is not (a 

critical, but this > @ 
is a convenient & 
arrangement. The } 
relay and bypass 
capacitor are at 
the right, and the 
thyristor near the 
centre. The tran- GR ts 
sistor is at top — 

left. The 100uF Pipe. 

filter capacitor at =] 

lower left. The ir 
underside of the % 
board is shown | 4 
in the lower pic- 
ture, this being & 
turned over left & 
to right. ! 


first spike only is of interest to us, as it 
is the correct polarity to trigger the 
thyristor. 


It is desirable, in order to ensure that 
the capacitor across the relay is adequate- 
ly charged, that the thyristor conduct for 
at least one quarter cycle, preferably 
longer. One full cycle at 5OHz is equal 
to 20 milliseconds (mS) and, since it can- 
not be predicted at which point in the 
cycle the triggering pulse will appear, it 
is necessary to ensure that the thyristor 
gate is held in a triggering condition for 
at least 15mS. 


The differentiated spike applied to the 
gate can maintain sufficient amplitude 
for this length of time provided the 
transistor is held in conduction for this 
period. This means, in turn, that the cue 
mark on the tape must illuminate the 
LDR for this period as a minimum re- 
quirement. At 7.5in per sec. 15mS equals 
.112S5in, or a little over 1/10in. In 
practice larger markers will probably be 
easier to handle. If there is any require- 
ment that the cue marks Sv during 
fast forward or rewind, the length of 
the cue mark will have to be increased 
proportionally, according to the maxi- 
mum speed of the tape during these 
functions. 


The variable 22K pot in the base cir- 
cuit of the transistor serves as a sen- 
sitivity control. It should be set so that 
the system does not respond to reflection 
from the recording or splicing tape, but 
responds reliably to the cue mark. If this 
adjustment should prove unduly critical, 
it would be better to replace the pot with 
a smaller pot, say SK, in conjunction 


with a value of fixed resistance selected 
experimentally. 


An important point to be considered 
is the highly inductive nature of the load 
across the relay contacts. This can have 
two undesirable effects; one predictable 
and one which we had not anticipated. 
The predictable one was arcing across 
the relay contacts and we anticipated 
that we would have to adopt one of the 
normally accepted procedures to mini- 
mise this. 

The unanticipated one showed up dur- 
ing a preliminary test of the system in 
conjunction with a projector and while 


suppression across the contacts had still 


to be optimised. It took the form of false 


triggering of the system, due to an inter- 
ference pulse caused by the collapsing 
magnetic field around the leads from the 
projector to the relay, when the latter 
opened. The result was a double (or 
multiple) change from one cue mark. 


Steps to overcome this involved op- 
timising the suppression across the con- 
tacts, and shielding both sets of leads 
from the unit; those to the sensing head 
and those to the projector. It may be 
that these latter two precautions are not 
strictly necessary, but we provided them 
as a precaution. At the very least we feel 
that it would be wise to shield the sen- 
sing head leads. : 

We also connected a .0O0luF capacitor 
from base to emitter on the transistor. 
This is intended to bypass any RF energy 
which presents itself to the input circuit, 
including any RF component in the in- 
terfering pulse from projector. 


Suppression of voltage across the relay 
contacts is by means of another solid 
state device, the voltage dependent 
resistor (VDR). The VDR is a non- 
linear resistor which exhibits a high re- 
sistance when the voltage applied to it 
is below a certain figure, but a resistance 
which becomes progressively lower as 
the voltage exceeds this figure. By select- 
ing a VDR with an operating voltage 
close to the working voltage across the 
relay contacts, it is possible to effectively 
restrict the amplitude of an inductive 
voltage produced when the contacts 
open. 

As we mentioned earlier, the voltage 
which operates the clutch coil in auto- 
matic slide projectors and which appears 


EDDYSTONE 


COMMUNICATIONS 


550 ke/s 


TRANSISTORISED 


The Eddystone Model "ECIO" i 


whip. 


RECEIVER 


SRR 


EC10 
to 30 Me/s 


Frequency Coverage 


Range | 18.0 Mc/s to 30.0 Mc/s 
Range 2 8.5 Mc/s to 
Range 3 3.5 Mc/s to 
1.5 Mc/s to 
Range 5 550 ke/s to 


A brochure is available upon re- 
Now available ex stock. 


Range 4 


quest. 


ViC.: 608 Collins 


N.S.W.: 
beg ai 


var Alfred St., 
_Boughen & Co., 95 Central Ave. 


1500 ke/s 


Price: $191.98 plus sales tax $48.00 


AUSTRALIAN AGENTS 


PTY.LTD. 


ot:, 


2 1h & 
Sherwood-——-79-2207 
W.A.: H. 


J. McQuillan Pty. Ltd., 1017 Wel- 
Perth—-21-4821. ° 


ling St., 
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is 
a fully transistorised communi- 
cations receiver of reasonably 
small size and giving an excellent 
performance over the range 550 
ke/s to 30 Mc/s, covered in five 
bands and without any break. The 
receiver accepts CW and AM 
signals and, although not designed 
specifically for reception of SSB, 
it operates well in this mode also. 
Power is derived from dry cells 
housed in a box within the cabinet 
and easily changed when required. 
A speaker is fitted and the re- 
ceiver is self contained other than 
for an aerial, the input connec- 
tions allowing the use of different 
types, including a short rod or 


18.0 Mc/s 
8.5 Mc/s 
3.5 Mc/s | 


Melbourne—61-2464. | 
miison’'s Point — 
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ORTOFON 


WORLD LEADERS IN TONE ARM 
AND CARTRIDGE TECHNOLOGY! 


Over 90% of Australian radio and television sta- 
*K tions (and recording studios) have standardised on 
ORTOFON moving coil pick-ups. Audio engineers 
with facilities for precise measurement specify 
ORTOFON; the ORTOFON moving coil system has 
been proven reliable, predictable and consistent... 
as well as being inherently more linear. Only ORTO- 
FON cartridges satisfy professional demands for 
stable, distortion-free pick-ups. 


The audio enthusiast seeking the ultimate in high-fidelity reproduction 
can purchase ORTOFON arms and cartridge with complete confidence 
for the most realistic high-fidelity sound originates with ORTOFON. 
The new ORTOFON S-15 series cartridge has been acclaimed by 
Critics all over the world. Tracking angle is precisely 15° and the 
most complex wave form may be traced at 1% grams stylus pressure; 
the superbly polished elliptical diamond stylus is fully protected 
should the cartridge be accidentally dropped to the record surface. 


Specifications — 
Frequency response: 20-20,000 Hz. + 2 dB. 
Static compliance: 20 x 10-° cm/dyne. 
Channel separation: 20-30 dB. 
Stylus: 0.0007 x 0.0003 elliptical diamond. 
Equivalent mass: 0.9 mg. 


The ORTOFON elliptical diamond stylus closely approximates the 
shape of the original cutting stylus, and will track without distortion 
due to pinch effect... this freedom from distortion being obvious 
towards the label where pinch effect is always a problem. 
Illustrated is the popular SMG-212 tone arm fitted with the ‘“‘G’’ shell. 
ORTOFON tone arms are available in nine models. When the open- 
front metal “G’’ shell is used any cartridge may be fitted. 

We invite you to listen to ORTOFON today at your favourite hi-fi 
supplier; listen to the astounding difference! 


Australian National Distributors: INTERSTATE REPRESENTATIVES: 


; g S.A.: Eilco Sales Pty. Ltd., 7-9 Osmond Terrace, Norwood, S.A. Tel. 63 4844 
) SE OK: Gra yey, bea, Q’land: Sydney G. Hughes, 154-158 Arthur St., New Farm, Brisbane. Tel. 58 1422 


W.A.; Athol M. Hill, 613-615 Wellington Street, Perth. Tel. 21 7861 


Head Office: ; Tas.: K. W. McCulloch Pty. Ltd., 109 York Street, Launceston. Tel, 2 5322 
28 Elizabeth St., Melbourne, Vic. Tel. 63 8101* A.C.T.: Australian Physical Laboratories, P.0. Box 225, Canberra City. 
Sydney Office: Tel. 4 3010 (Mr. J. £. Howe) 


22 Ridge St., North Sydney, N.S.W. Tel. 92 3890 N.T.: Pfitzner’s Music House, Smith Street, Darwin. Tel. 3801 
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at the relay contacts is usually of the 
order of 20 to 25 volts. With the lower 
voltage types, a VDR type E299DD/ 
P226 provides the necessary protection, 
while a VDR type E299DD/P228 is 
needed for the higher voltage types. It is 
important to measure the voltage on any 
slide projector to be used with this 
device to ensure that much higher volt- 
ages are not being used. 

The relay must have an operating 
voltage of six to eight, with a coil re- 
sistance of between 150 and 500 ohms. 
Its contacts must be capable of carrying 
the operating current of the slide pro- 
jector or other associated apparatus. 

The relay in our final design, and 
which is shown in the photographs, is 
an STC type 240AFO relay. It has an 
operating voltage of eight to 26 and a 
coil resistance of 430 ohms. The holding 
capacitor is 500uF. 

We also tried a reed switch in the cir- 
cuit, with satisfactory results. This was a 
Plessey type UD601ICR with a bobbin 
type 802546. This latter has a 160 ohm 
winding and needs six volts to operate. 
Because of its much lower winding re- 
sistance, the parallel holding capacitor is 
increased to 1 ; 

Another relay we tried was a P.M.G. 
type which had been used in an earlier 
project. It had a coil resistance of 200 
ohms and, like the reed relay, needed a 
1,000uF parallel capacitor. If other types 
of relay are used, the product of relay 
coil resistance and parallel capacitance 
should be made approximately equal to 
200mS. However, this may have to be 
varied according to the projector re- 
quirements. 

Our sensing head was made from two 
blocks of wood measuring l4in x lin x 
3/8in (approx.). These were made, in 
fact, from a single block approximately 
twice the thickness (#in) sliced in two. 
In one half is cut two grooves in which 
are housed the lamp and LDR respect- 
ively. The photograph gives a good idea 
of this arrangement. The angle of the 
tWo grooves is such that lines through 
the lamp and LDR should coincide at 
a point about jin in front of the block, 
the latter being mounted this distance 
from the tape. The two channels and 
the surrounding surface of this block, 
and the mating face of the other block 
are painted matt black to minimise light 
leakage through the wood from lamp to 
cell, which can be surprisingly high. 

Assuming that the channels have been 
accurately cut, it should be possible to 
remove and insert either the lamp or 
cell with the two halves of the block fast- 
ened together. Once this point is es- 
tablished the two halves may be glued 
together. To provide a terminal strip for 
the lamp and LDR, we glued a small 
square of matrix board, fitted with four 
terminals, to the underside of the block. 
This will require to be insulated, possibly 
with another piece of matrix board, if 
the block is to be mounted on a metal 
deck. Alternatively, the terminal board 
may be mounted on the top of the 
block. 

Although the dimensions given will 
serve as a guide, the main requirement, 
apart from ensuring that it can be accom- 
modated on the deck, is that the light 
illuminate only one half of the tape, 
normally the lower half. This is to per- 
mit two track operation by preventing 
the cues on one track from being sen- 
sed when the adjacent track is being 
played. - 

We considered whether it would be 
possible to extend this idea to cover four 
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The lower half of the sensing 
head, showing the LDR (left), 
the lamp, and the angle of the 


Another idea, more applicable where 
the device is be used only for stopping, 
is to operate it from a DC rather than 
an AC supply, with the upper rail (to the 
cathode of the thyristor) being negative. 
In these circumstances the thyristor, once 
it triggers, will remain conductive until 
the current through it is interrupted, as, 
for example, by a manually operated 
switch. With such an arrangement the 
500uF and 100uF capacitors, the 100 
ohm: resistor, and the OA9I diode be- 
come redundant. 


When used to stop a tape machine, 
the relay would be used to interrupt the 
supply to the tape motor(s) similar to 
the normal “stop” function on_ the 
machine. In this role the relay would re- 
quire to have contacts and overall in- 
sulation designed to handle the voltages 
and currents involved. Protective circuit- 
ry for the relay contacts would also 
have to be selected to suit the conditions. 

=| 


grooves. 


track operation, but concluded that it 
was not practical. Even assuming that 
the optical system could be suitably 
modified, and that the associated 
circuitry could be made sufficiently sen- 
sitive, we seriously doubt whether it 
would be practical to make and apply 
cue marks, as small as would be required, 
with the necessary degree of accuracy. 
However, where the four tracks were 
being used to provide stereo recording, 
the system would be a two track sys- 
tem as far as cueing was concerned. 

The other components are mounted 
on a matrix board, the layout and under- 
neath wiring of which are shown in the 
photographs. The layout has been plan- 
ned to make it fairly easy for those 
readers who wish to prepare a printed 
wiring board. The matrix board is mount- 
ed on long bolts in an aluminium mini- 
box. If a larger relay is used, it may 
have to be fitted under the matrix board 
with a suitable bracket. 

The method of connection to the con- 
trol circuit of the projector, will depend 
on the individual projector. It should 
not be difficult to trace the connections 
from the manual] control button and to 
provide a parallel circuit from the most 
convenient terminal points inside the 
projector. This circuit can be terminated 
on a small two pin socket of some kind, 
mounted at convenient point on the 
frame of the projector. A matching plug 
is fitted to the relay cable from the cue- 
ing device. 

The circuit, as shown, is intended 
simply as a cueing device. If it is re- 
quired to perform some of the other 
functions suggested at the beginning of 
the article, such as stopping a_ tape 
machine at a cue mark, some modifica- 
tions will be necessary. The main require- 
ment is to make the relay “latch” into 
the new position and remain there until 
reset manually, 

number of possibilities suggest 
themselves, although we have not had an 


opportunity to try them. We offer them. 


as ideas with which the individual may 
care to experiment. One is to use a re- 
lay with an extra set of contacts, these 
being used to switch a diode across the 
thyristor cathode to anode, when the 
relay closes. This will continue to con- 
duct, and hold the relay in, after the 


thyristor gate is no longer triggered. An. 


advantage of this idea is that it may be 
switched in or out, changing the sys- 
tem from the “cueing” to the “stopping” 
mode as required, 
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The “Mosquito 


A SIGNAL SOURCE FOR 
EVERY ELECTRONIC 
APPLICATION 


PRICE 


$15.00 


NETT 
MODEL 
MS-130 


.. pocket size instrument finds defective 
circuits-—IMMEDIATELY! 


For every technician or engineer who must 
find defective circuits quickly and exactly, 
the new MOSQUITO with detachable probe 
——pocket size, cordless, pen-type  instru- 
ment which generates and injects a rich sig- 
nal covering the audio, IF and RF spectrum! 
The Mosquito contains a transistor oscillator. 
powered by a single 1.5 voit pen light cell, 
which completely eliminates the need for .a 
large, expensive signal generator. it can 
be coupled into magnetic pickups and cir- 
cuits without leads. And the MOSQUITO 


oscillates at approximately 1,000 cycles per 
second, with a wave form which is rich in 
harmonics. This is truly the simplest, fastest, 
most effective, most economical way to find 
defective circuits——it belongs in your pocket 
now! 


WILLIAM WILLIS & Co. Pty. Ltd. 


430 ELIZABETH ST, MELBOURNE, 3000. 
Phone 34-6539. 


For virtually 
PERFECT 
REPRODUCTION 


build your own 
world-famous Dynaco 
Hi-Fi Amplifier, 
with an easy-to-assemble 


DYNA 
Contact us for all 


models of fully assembled 
(240V 50 c/s) 


DYNA C © 


HI-FI AMPLIFIERS 


Danish 
Hi-Fi 


66 Mayston St., Camberwell, 
Victoria. 82 4839 
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A TOP PERFORMER 
IN ANY ROLE 


. . . The low-cost dependability of carbon composition 
. . « The reliability and power rating of wire 
. . . The stability of precision carbon film 
. . . The low temperature coefficient of metal film 
... The premium performance of metal glaze 


Whichever your circuit demands—the choice is yours from IRC 


Just a few examples from Australia’s most complete range of resistors 


Miniature 

insulated Miniature Deposited 

carbon insulated carbon Variable 

composition wire wound Miniature High stability carbon and Evaporated 

14 to 2 watts 14 and 1 watt insulated lfZ to 2 watts | wire wound metal film 
Bulletin Bulletin R.F. chokes Bulletins DM Bulletins CTS 14 and 1 watt 
BT62A BW62A Bulletin H and DC and 2W Bulletin CC 


For complete SSeSeeseseeae eee Re ReRBRReBeeBeeeaaana se 

information write or # x 

Lie dis : POST TODAY : 
INTERNATIONAL = gyX_ Please forward Bulletin NOS. .escmnccnecsmnesmuennnemsscencennes or 

RESISTANCE CO. 4g tick [|] for complete catalogue. a 

ec TG ae ol ame Oe ee a || pene Renal Orel a een ee ae er ar a | R ¢ 
Australia’s Premier Resistor Pm a 

ate a ee ee face Rice ete ea a Pek aN eoerAR oT 
member of the IRH Group # ADDRESS ...........0.0.00000000... sitecg ee deena coach cet isd agent a aleaa Bo 

THE CRESCENT, ‘ a 

KINGSGROVE, N.S.W. weet TTT TTT PT OO TTT TTITTTTTiTrirTrerrririrrirriiiriiii te TT 

TEL. 50-0111 Oe AT he i a ina A ee Bl me 
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Will solid-state aerials 


I saw reference in an _ overseas 
magazine to miniature solid-state aerials 
which will make present-day television 
aerials obsolete, Are these available in 
Australia? If they are not, when will 
they be? 

We didn’t see the reference ourselves 
but a reader rang at the time to tell 
us about it. We didn’t commit all the 
details to memory but seem to recall 
that it was mentioned in one of the 
international weeklies. 


As most articles and textbooks on the 
subject are at pains to point out, an 
aerial—or antenna—is most efficient for 
either receiving or transmitting, when it 
is of such dimensions that it is naturally 
resonant at the frequency concerned. 
At the lower frequencies, these dimen- 
sions, which are related to wavelength, 
are so large that they can be achieved 
only with considerable difficulty for 
transmitting purposes but are 
generally considered unpractical for 
receiving. At higher frequencies the 
dimensions become more manageable 
and the television antennae which 
“adorn” so many Australian homes are 
familiar examples of resonant _ style 
antennae. To be sure, their design and 
dimensions are a compromise, evolved 
in an attempt to cover a considerable 
range of frequencies, but they can be 
classed for our purposes as resonant. 


It would obviously be an advantage 
if resonant antennae of all descriptions 
could be made smaller physically, They 
would be cheaper, lighter, less liable to 
wind damage, less conspicuous and so 
on. If one could guess what’s in your 
mind, resonant television antennae might 
even be small enough to conceal within 
the cabinet of the television set, itself, 


In fact, a lot of effort has been 
directed, through the years, at achieving 
smaller, resonant antennae, The coils 
which amateur station operators hang in 
their transmitting antennae, the circular 
framework atop some transmitting masts, 
and even the spiral portion of indoor 
television antennae are all aimed at 
shrinking the overall dimensions of a 
resonant antenna, Unfortunately, as a 
general rule, shrinking an antenna pro- 
gressively reduces its efficiency, both for 
transmitting and receiving. 


As far as receiving is concerned, the 
loss of efficiency may not matter over- 
much, provided that the wanted signal 
is strong enough, However, if the wanted 
signal is at all weak, the use of an 
inefficient antenna only aggravates the 
problem of signal-to-noise ratio in the 


supersede television arrays ? 


receiver, deteriorating the ultimate value 
of the received sound or picture. 

A couple of years ago, at a sympo- 
sium arranged by the [Institution of 
Electronic and Radio Engineers, Profes- 
sor H. H. Meinke described some re- 
search he was doing on behalf of the 
U.S. Airforce into what he called “active 
aerials.” The basic idea was to associate 
an aerial, which one might assume to be 
smaller than optimum, with an active 
device such as a tunnel] diode, high- 
frequency transistor or other device 
capable of amplifying incoming radio 
signals, while contributing a minimal 
amount of noise itself, By thus amplify- 
ing the signal before it encounters 
losses, which may be associated with 
the receiver transmission line and input 
circuit, some of the disadvantages asso- 
ciated with a diminished aerial might 
be offset. , 

This line of research has apparently 
been pursued in the months which have 
followed, some of it with a slightly 
different twist. By exploiting not only 
the low-noise characteristic of certain 
solid-state devices, but also their poten- 
tial in wide frequency band amplifiers, 
research workers have come up with 
miniature “active aerials” which com- 
bine a quite useful order of signal pickup 
or sensitivity with an ability to operate 
over a wider band of frequencies than 
a conventional, passive resonant array. 

It has been pointed out, however, that 
most of this work is aimed primarily 
at solving some of the problems which 


“I asked him who invented tele- 
vision and he said ‘John Yogi 
Bear’.” (“TV Times’) 
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the use of larger arrays presents in 
certain military situations. Undoubtedly, 
some “fallout” will occur which will 
éase commercial problems as well, but 
this is not the prime concern at the 
moment, nor has anyone worried too 
much about their commercial economics. 


As far as television reception is con- 
cerned, there is more to it than mere 
bandwidth and signal-to-noise ratio. One 
of the major reasons for using outdoor 
TV antennae is to get them away from 
the unstable environment of the viewing- 
room, with its people, furniture, blinds, 
étc., and out into the open, where signal 
patterns are less complicated and less 
variable. At the same time, the antenna 
can be orientated to best advantage in 
respect to ghost-producing objects. 


Fairly obviously, there would be little 
point in providing domestic television 
receivers with in-built antennae which 
suffer from all the — signal-pickup 
limitations of present-day indoor anten- 
nae. There will be even more point 
to this observation, in a few years’ time, 
when we are concerned with colour 
television signals, which are particularly 
critical as to antenna performance. 


It may well be that the future for 
“active” television antennae will be as 
miniature outdoor units, supplied with 
power through the same down-lead by 
which they feed signals to the receiver. 


When? 
One of these days. 


* * * 


I have a 6-valve mains-operated radio- 
gram and a 6-transistor portable. Even 
without an external aerial, the radio- 
gram picks up more stations than the 
portable in daylight and the portable 
is even weaker when the batteries start 
to run down. Are valves more powerful 
than transistors and would the portable 
be better if driven Off the power mains? 


When a receiver is connected to the 
power mains, its behaviour in terms of 
ability to pick up signals is generally 
affected. By capacitive coupling through 
the wiring and power transformer, the 
mains may act as a kind of earth or 
counterpoise, complementing the func- 
tion of any aerial which is connected to 
the receiver. If the aerial is non-existent 
or very short, the mains wiring may 
actually constitute a significant source of 
signal for the receiver. 


Another point is that the performance 
of a receiver without an aerial is not 
conclusive evidence of its. sensitivity. A 
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TRUE HIGH FIDELITY FROM THE MOST COMPACT LOUDSPEAKER SYSTEM EVER! 


MAXIM—no bigger than a stout book—it’s a 
complete system in miniature. 


Incredible ?—that a true full-range High Fidelity Loudspeaker 
system with a range of 45—20,000 c’s can be housed in an enclosure 
105” x 55” x 74” deep. 

See one for yourself 


Unbelievable ? —that up to 8 watts of power can be handled by 
the MAXIM with easy grace. 


Hear. one for yourself. 


MADE IN 


GOODMANS 


ENGLAND 


inconceivable ? —that such a tiny enclosure, so meticulously 
finished (in teak or walnut to order) can give full range High 
Fidelity and still cost you only $89.00 


Buy one for yourself (or two-the Maxim is ideal for stereo) 


For illustrated literature, write to the Sole Australian 
Agent or your State Representative:— 

ViC.—D. G. Lockwood & Co. Pty. Ltd., 810 Glenferrie Rd., 
Hawthorn. 

QLD.—A, E. Harrold Pty. Ltd., 23 Charlotte St., Brisbane. 
S.A.—-Stephen & Company, 53 Wyatt St., Adelaide. 
W.A.--O. F. Gamble Pty. Ltd., 888 Hay St., Perth. 


Sole Australian Agent: British Merchandising Pty. Ltd., 49-51 York St., Sydney, N.S.W. Telephone 29.1571. 
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sensitive receiver with short internal 
leads and a substantial order of shield- 
ing, by reason of chassis layout, 
may pick up only the strongest signals 
without an aerial. On the other hand, 
a less sensitive receiver, with longer and 
more exposed signal leads may actually 
pick up more signals than the other. 

Because of these considerations, there 
is no great point in debating the per- 
formance of your radiogram without an 
external aerial. It obviously has _ the 
potential to pick up signals via its own 
wiring and its connection to the power 
mains. While this might be handy in 
some situations, the real value of the 
receiver, relative to more distant sta- 
tions, can only be assessed by noting 
its performance with a suitable aerial 
pit a and preferably an earth as 
well, 


We assume that your transistor set 
will have a built-in loopstick aerial and, 
while these are a boon in terms of 
portability, their potential signal pickup 
is nothing like that of a normal outdoor 
aerial and earth. Notice that we said 
“and earth” because a normal battery- 
operated receiver derives only limited 
benefit from an external aerial without 
some kind of an earth return at the 
same time. “Some kind of an earth re- 
turn” may be a true earth return to a 
water pipe or earth spike, a length of 
wire simply laid on the ground under 
the aerial or a connection to the power 
mains, where the receiver has provision 
for alternative mains operation. 


And this has a bearing on a point 
raised in the initial question. Assuming 
that a mains-supply unit provided the 
same supply voltage to the receiver as a 
fresh battery, powering the receiver from 
the mains would not, in itself, make the 
receiver more powerful. It may affect 
its ability to pick up signals, by reason 
of the fact that the mains may act as 
a kind of earth or as a possible source 
of extra signal. However. with an exter- 
nal aerial connected and no earth, we 
would expect connection or otherwise 


Errata and Notes 


1967 All-Wave Three, August 1967. 
Corrections to parts list: Delete the 7- 
pin valve socket; the number of 9-pin 
sockets should be increased to 3 and the 
number of BA100 diodes to 3. 


Vari-Tach Motor Con- 
trol, March 1966: The di- 
ode D2 marked as op- 
tional should be regarded 
as essential and should not 
be omitted. 


t SEE TEXT 


Playmaster 118 Stereo 
Amplifier—July 1967: The 
wiring diagram of the 
power amplifier board on 
page was in error. 
Constructors should  as- 
semble the board in ac- 


cordance with the correct- "© p/P [RANS: 
ed diagram shown here. 

Corrections to parts list on 

page 85: 2 x 0.1luF/400 

VW instead of 0.0luF; 4x 

25uF/6VW instead of 2 x ne 


25uF/10VW and 2 x S50uF 
6VW; 2x S0uF/15VW in- 
stead of 2 x 50uF/S5OVW; 
1 x 6.8K 1W instead of 2; 
2 x 220K 4W - resistors 
omitted. 


EARTH AT 
SPKR. SOCKET 


* BENEATH PANEL 


FROM 
VOL. CONROL {AY 


to the mains to make a very big differ- 
ence to signal pickup. 

In short, there are so many 
secondary effects that it is pointless 
trying to draw conclusions about valve 
v. transistor receivers on the basis you 
have suggested. If comparison is to mean 
anything at all, it would have to be 
on the basis of trying both with the 
same external aerial and earth. 

This would indicate the relative merits 
of the particular receivers concerned but 
it would not prove the general case, 
because your valve and transistor re- 
ceivers may individually be good, bad 
or indifferent. 

The most we would say is that a 
good 6-valve receiver, assuming that it 
includes an RF amplifier, would pick 
up most stations worth hearing, on an 
external aerial and an earth. 

To give comparable performance with 
an external aerial and earth, not less 
than 6 transistors would be _ neces- 
sary, with possibly 7 for good measure. 
Beyond these figures, extra valves or ex- 
tra transistors tend to yield diminishing 
benefits per unit. 

* * * 


What purpose is served by putting 
extra valves or extra transistors into 
receivers, over and above the usual 
number? 

As noted above, a commendable order 
of performance can be obtained from a 
well designed receiver using 6 valves 
(usually 5 plus rectifier) or 6 (preferably 
7) transistors. By adding extra valves or 
transistors with the appropriate back-up 
circuitry, it is possible to obtain better 
gain and selectivity characteristics from 
the IF channel, allowing the receiver to 
resolve difficult stations a little better. 
Additional valves or transistors may also 
be employed to operate a signal strength 
meter, or as a beat frequency oscillator 
to render Morse signals audible or to 
give better audio characteristics. The 
current series by Ian Pogson on all-wave 
receivers is a good illustration of how 
such facilities may be added. 

On the other hand, it is possible to 
add valves or transistors to a receiver 
which accomplish virtually nothing other 
than building up an impressive total. 
From recent references in American 
magazines, it would seem that some 
receivers on the U.S. market contain 
transistors which don’t operate or, at 
best, serve as diodes. | 
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a Be ae Me et et 
Learn what makes the 
giant computers tick! 


... With this 
NEW MINI-MODEL 


“DIGITAL COMPUTER” 


Stimulating Educational Fun! 
@ SOLVE PROBLEMS @ PLAY GAMES 
@ TELL FORTUNES @ SOLVE RIDDLES 


with this fascinating miniature version 
of a giant electronic brain 


Teaches Computer Fundamentals, Solves Real 
Problems, Adds, Subtracts, Multiplies, Comple- 
ments, Shifts, Carries, Memorises, Compares, 
Sequences . . . Does Everything (Mechanically) 
The Giant Electronic Brains Do. 


Easily Assembled Kit Includes 28-Page Manual 
Covering Operation, Computer Language (Binary 
System), Programming, Problems, PLUS Dozens 
More Exciting Experiments In The Big NEW FREE 
50-Page Detailed Programming Book ... ALL for 
Only $13.95 post paid. 


EDUCATIONAL 
gure 


INCREASE YOUR 1.Q. with 


Games 


FOR 


P Thinkers , 


WFF'N PROOF: The Game of Modern Logic 
@ EQUATIONS: The Game of Creative Mathe- 
matics @ WEF: The Beginners Game of Modern 
Logic @ ON-SETS: The Game of Set Theory 
@ THE REAL NUMBERS GAME: The Pen-clip 
kit for the Number Buffs @ YTAC-TICKLE: A 
Challenging Game of Pure Strategy. 


MAKE YOUR 
OWN GENUINE 


COPPER 
PLAQUES 


for pleasure or profit 


Now you can create professional looking COP- 
PER PLAQUES, with dozens of interesting sub- 
jects to choose from. Ever so easy to make, 
the 4" x 4", 5" x 6" or 6" x 8" kit comes 
complete with everything needed to make 
beautiful copper pictures. 

Priced from Only 90 cents to 2 dollars. 


Send 4c stamp for FREE COLOUR BROCHURE/ 


Send Dept. E8& 


MODERN SCIENCE SUPPLIES 


Box 3702, G.P.0., Sydney. 


cheque/m.-order to: 


Or 85 William St., Sydney. Telephone 31-3922 
eA i a Se ae i 
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A new line of simple superhets for home constructors — 


The general appear- 


ance of the four 
valve version is 
similiar to the 
earlier one. The 


knobs for AM-SSB, 
BFO and S-Meter 
Zero are Still not 
used. The S-Meter 
is not connected. 


When wiring  be- 
tween the two mix-. 
ers, keep all leads 
as short as possible. 
The two I5 ohm 
resistors should be 
wired right up to 
pins I & 7. Keep 
the OA9I and 100K 
close to the oscil- 
lator coil. 


THE 1967 ALL-WAVE FOUR RECEIVER 


Last month we expressed the hope that we would be able to 

follow the ‘67 All-Wave Three,’ with a double-conversion 

receiver, which we proposed to call the ‘67 All-Wave Four.”’ 

The double conversion design has been successfully worked 

out and readers may add to the smaller unit or build this 
one as it is presented in the following pages. 


By lan Pogson 


Unless they are very elaborate and 
expensive, all-wave superheterodyne re- 
ceivers are more or less a compromise 
in design. The simpler they are, the 
greater is the compromise involved and 
this is brought out in the little “67 All- 
Wave Three,” which we described last 
month. As only one frequency conver- 
sion process is used, the problem of 
image response becomes increasingly 
troublesome as the frequency of the 
wanted signal is increased. 


This problem is solved by the double 
conversion technique, selecting a high 
value of intermediate frequency for the 
first conversion and converting again to 
the usual standard of 455KHz. We 
selected a first IF of 4MHz and, as 
there is little trouble with images below 
about 5MHz, we retained single conver- 
sion for the two bands covering the 
frequencies up to SMHz. Above this 
frequency, double conversion is used. 


Did we say something just a while ago 
about design being something of a com- 
promise? Well, this arrangement does 
avoid image troubles but the double 
conversion process introduces a new, 
though much less troublesome, problem. 
The fixed local oscillator for the second 
conversion generates harmonics and 
these are tuned in on the receiver just 
the same as normal signals. It is also 
possible to get beats and other responses. 
This may look rather ominous but the 
spurious responses, as they are often 
called, can be minimised and made to 
fall in parts of the dial where they will 
not be much, if any, trouble. 


We have taken steps to reduce them 
as much as possible but it must be 
remembered that we are producing a 
receiver which is neither unduly costly 
nor elaborate. To reduce the unwanted 
responses to a very low level would 
require elaborate shielding and filtering 
and would not be a practical proposition 
in a receiver of this type. Given a good 
aerial system, this little receiver will 
yield much enjoyment to the operator. 


Much of the following text is a con- 
densed version of last month’s article, 
with the extra information added for the 
additional stage and components, If you 
have built the three-value version, then 
you will only be interested in the 
changes and additions. On the other 
hand, because of what follows, there is 
no real reason why you should have to 
refer to the earlier article to build the 
four-valve unit. 


As we explained last month, the ulti- 
mate plan is to finish up with a receiver 
having six valves in all, Planned line-up 
is a 6BL8 first mixer and oscillator, a 
6BE6 amplifier and converter, 2 x 6EH7 
IF amplifiers, with back-to-back IF trans- 
formers, a 6BE6 product detector and 
BFO and a 6GW8 audio amplifier. An 
S-meter is also incorporated in the com- 
plete receiver. This is the plan and it is 
possible that there may be modifications 
in the process of development, but it 
will indicate the direction in which we 
are heading. 


Having decided on the general plan, 
it was then decided to lay out a chassis 
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and front panel to suit a six-valve 


receiver. 


As will be apparent from the chassis 
photographs, the four-valve receiver is 
built on the chassis and front panel 
which will ultimately accommodate the 
six valve receiver, and this leaves a 
number of unused holes on the chassis 
and panel. 


The reasoning behind this approach 
to a series of receivers, is that one may 
start off with the three valve version 
and add to it as time goes on. This can 
be done as required and it is virtually 
just a matter of adding the extra parts, 
with possible minor alterations to adapt 
to the new arrangement. 


There is another advantage: The 
arrangement is so flexible that you may 
build up the receiver with the combina- 
tion of facilities which may best suit 
your needs, leaving out any which you 
consider superfluous, For instance, if 
you are not interested in SSB reception, 
or Morse Code, you could leave out the 
product detector and BFO. On the other 
hand, you may wish to have an S-meter 
on only the four valve version. In short, 
you may “roll your own” just to your 
liking. 

We can now turn our attention to the 
circuit of the four valve version. The 
first stage uses a 6BL8, the pentode 
section as the mixer, with the triode 
section for the local oscillator, There are 
four sets of switched coils, covering the 
range fully, from the broadcast band to 
30MHz. 

The mixer-oscillator converts the in- 
coming signal to an IF of 455KHz for 
the two ranges up to 5MHz, and to an 
IF of 4MHz for the two ranges above 
5MHz. The circuit shows two IF trans- 
formers, one each on 455KHz and 
4MHz, between the 6BL8 pentode first 
mixer and the 6BE6 second converter. 
This arrangement will transfer either 
455KHz or 4MHz, as required, The 
6BE6 then functions as an amplifier or 
as a converter, for single and double 
conversion, respectively. 
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INTRODUCING A RANGE OF NEW 
TAPE RECORDERS with many special features 


12 aloe, 


VANDERMOLEN YR4 TESLA B4 
Beautiful teak vecett cabinet. - ; Choice of a highly polished wood cabinet or two- 
The largest, speaker in qa most compact a port- tone plastic. 
able recorder. AVAILABLE Fully transistorised. 
Vertical operation, 4-track—3-speed. 
3-speed—4-track—§ watts output. EX Remote control facilities. 
Fully transistorised. Output 4 watts undistorted, 
Can be synchronised to a slide projector. STOCK Power consumption only 25 watts. 
7in reels—24 hours on one tape. Manufactured Each track can be controlled separately on 
in the United Kingdom. SEND FOR play back. 
2 Models—Price $295. ILLUSTRATED 24 hours playing time on one tape. 
TRADE ENQUIRIES INVITED. ILLUSTRATED Provision for stereo playback. 
Wide frequency response at ali speeds. 
LEAFLETS A range of S$ models to choose from. 


Price—Model B4, $190. 
Manufactured in Czeshoslovakia. 


Franchise for the whole range available in principal cities. Spare parts available ex 
stock. Guaranteed and serviced throughout Australia by: 


COMTEL INTERNATIONAL 


(VIC.) PTY. LTD. 
17 ROKEBY STREET, COLLINGWOOD, VICTORIA, 3066 Phone: 41-1478 


A phrase that means equip- 
ment specially tailored to your 
needs whether it is a console in 
timber or sheetmetal or a 


bracket to hold a component. 


We are specialists in close tolerance work for the communications 
industry in light engineering, sheetmetal, timber or plastics, If your 
problem involves one or more of these fields, it will pay you to see us— 


WE COULD HAVE THE ANSWER. 


aG.Gk Pets Bet | eee eee 
A DIVISION OF SCOPE LABORATORIES - _ 
BULLA ROAD, AIRPORT WEST, VICTORIA 
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This is the baits as seen from the top of the chassis. Note the 
positions of the added major components, 6BE6 valve, 4.455MHz 
oscillator coil, 4MHz IF transformer and 455KHz IF transformer. Other 


components remain in 


The 6BE6 is followed by one 6EH7, 
455KHz IF amplifier. The detector is 
an OA9I1, or similar diode. A series 
noise limiter is permanently incorporat- 
ed in with the detector circuit. 

The audio amplifier is quite conven- 
tional, using a 6GW8 triode pentode. 
The output transformer provides a 7000 
ohm load to the output stage, when 
operating into the correct voice coil im- 
pedance. 

AGC, derived from the plate of the 
6EH7 IF amplifier, is fed back to the 
control grids of the 6EH7 and the 
6BL8 pentode section, The RF gain 
control is closely associated with the 
AGC system. 

The power supply is a voltage doubler 
type, followed by an inductance-capa- 
citance filter. A “back bias” arrangement 
is provided for the RF gain control and 
its related circuits. 


Perhaps one of the most difficult 
problems to solve in a_ full coverage 
receiver of this type, is the question as 
to what coils to use. Fortunately, Aegis 
Pty. Ltd., of Melbourne came up with 
a novel idea -and which appeared to be 
worth investigating. 

Basically, the idea is what could be 
called “instant short-wave coils.” Three 
different sizes of coils are ready wound. 
The start of each winding is soldered 
to its terminating lug. More than enough 
turns are wound on the former and the 
two finishes are loosely terminated on 
the appropriate lugs. The idea is to wind 
off the turns which are not needed -and 
then terminate the ends. 

These basic coils can be modified so 
that they become an “aerial” coil, an 
“RF” coil, or an “oscillator” coil, accord- 
ing to the need at hand. The three sizes 
of coils have a graduated number of 
turns. This permits the use of the right 
basic coil for the frequency range to 
be covered and makes it possible to 
provide suitable coils for all functions 


the original positions. 


that will cover from about 1.5MHz to 
30MHz. 

Physically, the coil. assembly consists 
of several parts: (1) An inner tube, which 
is in fact a 7mm former, with a tuning 
slug, with a spire clip at one end for 
mounting to the chassis: (2) An outer 
polystyrene former, 4in diameter and 
lin long, which has the actual coils 
wound on (3) A collar, with four 
lugs for terminations, fitted to one end 
of the coil former. This collar in turn, 
is a push fit over the inner tube, result- 
ing in a neat assembly. 
issue of the magazine is an article which 
deals at some length with these coils 
and their application. 

The coil switching involves the use 
of three switch banks. The bank at each 
end of the assembly is a 2-pole, 4-posi- 
tion, with a common shorting plate. The 
centre bank is a 2-pole, 4-position, with- 
out shorting plate. The bank nearest the 
clicker plate switches the primary and 
secondary of the aerial coils. The bank 
at the other end switches the primary 
and secondary of the oscillator coil. One 
pole at the centre bank is used as an 
auxiliary switch for the grid circuit of 
the aerial coil. The other pole switches 
the second conversion oscillator as re- 
quired. A germanium diode, OA9I1 or 
similar, is used for the actual switching 
function. This avoids running long RF 
leads which were found to be responsible 
for numerous spurious responses. Res- 
ponses due to this cause have been 
entirely eliminated: 

The shorting plates are necessary to 
avoid coupling between coils, and 
degradation of performance. The short- 
ing plate for the aerial coils is con- 
nected to earth, but the plate for the 
oscillator coils must be left floating, 
otherwise tthe oscillator HT supply would 
be shorted to earth. The auxiliary switch- 
ing in the signal grid circuit is needed 
because capacitors are introduced in 
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In the August | 


series with the tuning capacitor, on the 
short-wave bands to limit the coverage 
of each range. 

Small capacitors of 3.3 and 4.7pF are 
used on all ranges except the highest 
frequency range. These are needed to 
give the right amount of oscillator in- 
jection. There is sufficient injection on 
the highest frequency range, via stray 
capacitance. 

The pentode section of the 6BL8 is 
operated in a conventional manner as a 
mixer. It is a highly efficient mixer and 
is less noisy than the more conventional 
pentagrid mixers. This is important to 
us, aS we are not using an RF stage. 

The IF amplifier is relatively con- 
ventional. However, two points are worth 
noting. We have added a 22 ohm resistor 
in the cathode circuit, instead of con- 
necting it directly to earth, as in the 
three valve version. This resistor gives 
some, degenerative feedback and 
improves the AGC performance. Bias for 
the valve is fed into the AGC line. 
A small amount of positive feedback is 
used, from plate to grid. This is strictly 
controlled and is not enough to make 
the stage oscillate. By introducing a 
judicious amount of feedback, it is possi- 
ble to increase the gain and improve 
the selectivity. 

The feedback is shown as a dotted 
capacitor in the circuit diagram. The 
“capacitor” consists simply of a piece of 
hookup wire, about I4tin long. One end 
of the wire is soldered to the plate lug 
of the socket. The wire is bent over the 
socket and “looks” at the grid lug. The 
wire is bent and moved close enough 
to the grid lug so that the requisite 
amount of feedback is obtained. 

IF signal is taken from the plate of 
the IF amplifier and rectified for AGC. 
Taking the signal from the plate, rather 
than from the grid connection of the 
folowing IF transformer, gives a 
superior AGC characteristic: 


The AGC voltage to the mixer grid 


THOUGHT POWER 


Acclaimed ‘A PROVEN FACT" by scientists. 

Thoughtcasting students write: ‘Enjoying 

. “All debts now paid in full.” 

i always wanted,"’ ‘“‘A most 

revealing Course.'’ Send 13c stamp for free, 

fascinating, 18-page book explaining and con- 
taining pages of letter extracts, to 

Section £.A., 44 Vidor’, Lane, Leura, N.S.W. 


AIR-WOUND 
INDUCTANCES 


sae ne Wen . B. 
ne ~ 
No. 3002 
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No. 390 
SPECIAL ANTENNA ALL-BAND 
TUNER INDUCTANCE 


B. & W. No, 3907-7'') 


eo €@ a 8 8 
Moma. 


OUUPavURN=— 
Mom 
NOOMR=oD 


seas 
OND 


(equivalent to 
7'' jength, 2'' diameter, 10 turns per inch, 
$2.76 


1961; 
Radio,'' 


References: A.R.R.L, "Handbook, 

“QST,"’ March, 1959; ‘‘Amateur 
December, 1959 

Take the hard work out of Coil At rs 

Use “WILLIS” AIR-WOUND INDUCTANCES 


ILLIAM = WILLis = & Co. & Co, Pty. Ltd. Ltd. 


430 1 ELIZABETH ST, MELBOURNE, 5000. 
Phone 34-6559. 
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LO\WW/[e[e) solvent costs and 


increase chemical 
cleaning production 
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REON 


solvents 
and o. anop h On Ultrasonics. 


REG U 5S. paT. OFF. 


Complete assemblies and precise production components can now be cleaned in a “SANOPHON” 
Ultrasonic system, using “FREON” Solvents. Standard degreasing just cannot do the job as 
efficiently. Time and money are lost through recleaning. 

“FREON” leaves components microscopically clean THE FIRST TIME THROUGH. The com- 
bination of “FREON” and “SANOPHON” ultrasonic cleaning is the answer to all your clean- 
ing problems and the use of “FREON” and “SANOPHON” will result in INCREASE of 
chemical cleaning production and REDUCTION of solvent cost. 


“FREON” Solvents are non-explosive and relatively non-toxic, no special exhaust being needed. 
Their high stability permits RECOVERY and REUSE after simple distillation. “FREON” solvents, 
in both the straight and azeotrope forms, are available to perform PERFECT cleaning to all 
types of electrical and electronic equipment, bearings, plastic mouldings, metal stampings, 
vacuum tube parts, office machines, missile equipment, hearing aids, photographic film, magnetic 
tape, etc. 


“SANOPHON” Registered Trade Mark | (2) FREON Dupont’s 
Ultrasonic Industries P./L., Australia, Registered Trade Mark. 


Sole Australian Distributors: 


F. C. LOVELOCK PTY. LIMITED 


SYDNEY MELBOURNE ADELAIDE BRISBANE PERTH 
19-21 BUCKLAND ST, 602 LITTLE COLLINS ST. 162-164 GOUGER ST. 67-73 MARY ST. J. G. PRITCHARD Pty. Ltd 
BRO AY. 88 HAVELOCK ST. 
Phone 211-2811, Phone 61-2545. Phone 51-2154. Phone 2-6288. Phone 21-6846. 
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SW3 AER. 


The disposition of the coils, trimmers and switch can be seen 

with relation to each other. The aerial coils are nearest the 

front skirt, with the oscillator coils near the centre. The high- 

est frequency coils are to the right of the switch, with the 

next range on the other side. Note the second conversion 
components at top left. 


is “gated” through a BA100 silicon 
diode. This is necessary to prevent any 
negative voltage, which appears on the 
mixer grid, as a result of oscillator 
injection, from being fed back into che 
AGC line. 

The AGC load resistor is taken to 
the rotor of the IF gain control. One 
end of this control is taken to the —12 
volts from the power supply. The other 
end of the gain control is connected to 
earth, via a 1.5K resistor. At the junction 
of this resistor and the gain control, is 
about —1.4 volts. With the control at 
maximum and the rotor at this end, ¢his 
minimum voltage is fed into the AGC 
line as bias for the mixer and the IF 
amplifier. Moving the rotor of the IF 
gain control toward the other end feeds 
a higher negative voltage into the AGC 
line. 

This type of gain control was used 
in the Deltahet receiver and it is very 
effective, particularly when an S-meter 
is used. It is possible to introduce a 
certain amount of manual control on a 
signal, without affecting the §-meter 
reading. More will be said about this 
in a later article. 

The power transformer which we used 
is an A and R, type 2062. This is rated 


at 80mA and has secondary voltage. 


taps at 115 and 105 volts. We used the 
105 volt tap, which gives the voltages 
as shown on the circuit. 


The two 50uF voltage doubler capaci- 
tors which we used are only rated at 
150 volts working. Using the 105 volt 
tap on the transformer, these capacitors 
are run just inside their ratings and the 
rating is quite in order. | 

An alternative is the Ferguson type 
PVD100. The secondary voltages on this 
transformer are 120, 110 and_ 100. 
Either the 100 volt or the 110 volt taps 
may be used. A word of caution is 
needed if you select the 110 volt tap. 
This will result in a voltage across the 
$0uF voltage doubler capacitors which 
exceeds 150 volts. Capacitors of a higher 
voltage rating, such as 200 volts working, 
will be required. ; 

No doubt you will be wondering why 


SHORT WAVE COIL TERMINATIONS 
VIEWED FROM ABOVE 


(FINISH) 3 4 (START) 


(START) 2 | (FINISH) 


PRIM. 


This diagram of the coil termina- 

tions should be carefully follow- 

ed, in relation to.the circuit. This 

applies particularly to the oscil- 
lator coils. 
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a transformer rated at 80mA has been 
specified, when the drain is well below 
this figure. Firstly, 80mA is the lowest 
rating of voltage doubler transformer 
which is readily available, Secondly, 
when extra valves are added extra cur- 
rent will be needed. 


The filter choke specified is also cap- 
able of a higher current than neces- 
sary. Again, this is a small unit and 
is readily available. Before leaving the 
power supply, we have brought the 
heater and HT supply to a miniature 
4-pin socket on the rear skirt of the 
chassis, This may be used for ancillary 
equipment, such as a converter. 


Now we can turn our attention to the 
mechanical details. The photographs 
show clearly how the unit is constructed. 
The chassis measures 12in x 9in x 2in, 
with a front panel measuring 13in x 7in. 


There are many. vacant holes in the 
chassis, and we have deliberately left 
them that way, This highlights the space 
that has been provided for expansion 
into a larger version, On the other hand, 
we have filled up the holes on the front 
panel which are not being used 
at present. The holes referred to are for 
the AM-SSB switch, BFO adjustment, 
S-Meter and S-Meter Zero, This has been 
done to give an idea of the appearance 
of the full-size receiver. 

The most vital part of the layout con- 
cerns the coils and the switch, in relation 
to each other and to other closely 
associated components. Cramping has 
been avoided and there should be no 
difficulty in duplicating the original. 

The wave-change switch is mounted 
on a special bracket and it is fixed to 
the chassis with the same two screws 
which fix the front foot of the tuning 


93 


. 


34 


COMPARE THE QUALITY OF 
THE NEW “SOUND” SAT-200X 
STEREO TUNER/AMPLIFIER 


Here is an effective combination stereo tuner/ 
amplifier with plenty of power for realistic 


stereophonic _ listening. Frequency response 
from 20-20,000 Hz plus or minus 1 dB., 
output is 12 watts R.M.S. per channel (36 


music power). PP 6GWSs’s are 
used in both channels. The stereo AM tuner 
pulls in distant stations . and an FM 
stereo Multiplex tuner may be added. Switches 
are provided for scratch suppression, loudness 
control, rumble filter and tape monitor. 
Stereo ‘phones plug into the: front panel. 
All normal mode and tone controls are 
standard. Beautifully finished, this versatile 
amplifier has been designed for use’ with 
magnetic or ‘ceramic/crystal pick- 
ups. Ask for detailed apeaee: $148 
Ge kes We et, gas. amen ee 


watts - total 


NEW JANSZEN SREAKER__ 


SYSTEMS WITH ELECTROSTATIC 
ELEMENTS 


The all new Janszen Z600 speaker system is 
revolutionary in design _and construction 
provides a magnificent ‘‘transparent”’ sound. 
Response is 30 to beyond 30,000 Hz. The 
natural treble response results from the use of 
‘Series 130 Janszen mid/high range radiators— 
electrostatic units with 176 push-pull sheathed 
conductors. The bass reproducer is the Janszen 
Model 350B dynamic. Impedance is & ohms 
only. Encel price is $178 for the Z600 . 

and the cabinet can only be described as a 


masterpiece. Finish is oiled wal- $178 


nut. Truly an audiophile’s delight. 
Ask for copies of elated reviews 


Aap mmnmnenetetn eye. A Ae PP Oe att nt ann eS es yn ae mS Ne ee anna 


MICRO/ORTOFON EXC LUSIVE 


OFFER! 
A new model MA-77 or MA-77S tone arm 
complete with an Ortofon S-15 TE stereo cart- 
ridge (elliptical stylus, maturally) will be 
supplied for ..... 
Ask for an EMQ on the S-15 $79 50 
T-E E cartridge on only. * 


DUAL MODEL 1010-A 


TURNTABLES REDUCED! 
List price is $69.80 for this popular Dual 


$49.50 


automatic record changer. 
Encel price is now 


SOLID STATE STEREO AMPLIFIER 
OFFERS HIGH OUTPUT— 


AT LOW COST 

The new Sound Model SAQ-S501X is a well 
designed, high quality stereo amplifier, fully 
aa eo Ker with an output of 32.5 watts 

I.H.F.M.) into’ an 8 ohm load in each chan- 
ca and a frequency response of 20-20,000 Hz. 
plus or minus 1 Magnetic pickup sens. 
is 3 mV, all controls are provided for flexible 
operation, tumble-type switches include loud- 
ness control, scratch filter, rumble filter, tape 


monitor, ON-OFF control. 
Keen purchasing enabies us 10 $129.50) 
“ARISTOCRAT” RECORDING 
TAPE—-WELL KNOWN U.S. TAPE 
AT LOW COST! 


‘Aristocrat’? mylar tape is available in these 
sizes: 7 in. 1800 ft. $3.70. 7 in. 2400. ft. 
$5.60. 7 in. 3600 ft. $7.65. Other ‘‘Aristo- 
crat’’ sizes: 5 in. 900 ft. $2.10. 5 in. 1800 ft. 


$4.40. 4 in. 600 ft. $1.35. 3 in. 225 ft. $0.95. 
This is the first time high quality recording 
tape has been offered in Australia at these 
prices. 


ELECTRONICS 
PTY. LTD. 


| 


ENCEL 


(STEREO) 


IMPORTED SPEAKER 
ENCLOSURES—HANDCRAFTED 
FEAK/WALNUT FINISHES! 


A wide range of ‘‘Sonics’’ multiple speaker 
systems is now available . . . budget conscious 
music lovers and tape enthusiasts wishing to 
upgrade their speaker systems will appreciate 
the excellent value of these beautifully finished 
oiled teak/walnut enclosures. Mail orders 
will be carepacked and despatched anywhere. 
All ‘‘Sonic’’ systems are 8 ohms impedance. 


Model AS-40A. A miniature 2 speaker system 
10{"" x 7'" x 6°’ with a wide frequency re- 
sponse. Special aisehihian ia Aeiniaaode in the bass 
speaker .... ...... .... ene een ts . $19.50 


Model AS-61. A slimline 5 speaker system with 


four bass/mid range units and a_ tweeter. 
Enclosures are only 4}°’ deep — ideal for 
bookshelf installations. Will handle up to 


20 watts music power. Size is 213° x 17}"' x 
43°". Legs are detachable .... . .. $35.50 


Mode! AS-63. The AS-63 is a special bookshelf 


size speaker enclosure with a 64°’ floating 
suspension woofer and a horn type H.F. 
unit. Although only 144"" x 9" x 83" 
reproduction is excellent. $39.50 


Model AS-302. A 2 speaker system with a 12”’ 
woofer and a hornvtype tweeter.Will handle 
up to 20 watts music power. $47 


Model AS-60. 18}’’ x 122’ x 15". $25. An 
excellent slim profile enclosure for a modest 
outlay. 

See and hear ‘‘Sonics’’ enclosures at, Encel 
Stereo Centres in Sydney or Melbourne ... 
they’re exceptionally good value at these low 
Encel prices! 


oe 


Head Office: 


Sydney Store: 
257 Clarence Street, Sydney, N.S.W. 2000. Tel. 29 4563, 29 4564. 
Australia’s Greatest Hi-Fi Centre wholesalers *trade-ins accepted 
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Encel sheets is only 


Ground Floor, 


WHARFEDALE SPEAKERS 


A complete range of world famous Wharfe- 


dale sound reproducers is always available at 
Encel Stereo Centres 
an EMQ or a trade-in valuation. Models in 
stock include: Super 3, Super 5, Super 8 
RS/DD, Super 10 RS/DD, Super 12 RS/DD, 
W12/FRS, W15/RS, PST/4, 8 in. 
RS/DD, 10 in. Bronze RS/DD, Golden 10 
RS/DD and the RS 12/DD. 


ee enn ee nan a sna ane te cance 


write or call for 


Bronze 


NEW SYDNEY ENCEL STEREO 


CENTRE 
A MUSIC LOVER’S MECCA! 


Although only just over one year old, the 
Sydney branch of Encel Electronics is a very 
healthy infant. Situated on the Ground Floor 
of the 2SM Building at 257 Clarence Street, 
the store incorporates a complete Service 
Centre. Harbor City music lovers are always 
welcome . ‘ 


SAVE YOUR RECORDS... USE 
THE UNIVERSAL NIKKA-LUSTRE 
TONE ARM LIFT! 


This beautifully finished and functional univer- 
sal tone arm lift will fit all tone arms . 

the lowering action is re dampened 
and extremely smooth. Risk 
record cnneae a now se 8.90 50 
Qlimingted ui... aac nn 


Cr a ot ee tts ee Corry 


IMPROVE STANDARDS WHEN _ 


RECORDING—-DEMAGNETISE! 


Two new tape head demagnetisers are now 
available . . . the single probe is Encel priced 
at $3.50 and the double probe only $3.00. 
Recording heads may be demagnetised in a 
few seconds and quality of recordings im- 
proved considerably. Essential for all tape 
enthusiasts. 

NEW PLANET MG-300 
PUBLIC ADDRESS AND 
GUITAR AMPLIFIER 
Power output is 35 watts R.M.S.. with 


parallel push-pull 6BQ5's, frequency response 
is 30-15,000 Hz. plus or minus 2 dB. Three 
inputs-two crystal or dynamic microphones 
at 5 mV. and an auxiliary input for crystal 
or ceramic pick-ups, tape recorder or tuner 
at 300 mV. Output impedance includes §&, 
16 and 250 ohms as well as a 70V_ line. 
Valve ie lp 1 x 12AX7, 
1 x 6AV6,.1 x 6AQ8, 4 x 6BQS. 


NOW ... A PRECISION TONE 


ARM FOR ONLY $19! 
The Nikka-Lustre tone arm Model C.P.3 is a 


beautifully engineered instrument which will 
track down to 4 gram with suitable cartridges. 
An open-front head shell accepts all standard 
4'' mounting cartridges — and the arm takes 
Ortofon and SME shells without modification. 
Miniature ball races are used throughout — an 
outrigger bias adjustment sets Stylus pressure. 
A tailored lifting /lowering device is now avail- 
able for this arm ($7.50). See the pea 
view in ‘‘Electronics Australia’’, $19 
123, October, 1966. Write for eanies 


431 Bridge Rd., Richmond, Victoria 3121. Tel. 42 3762. 


2SM Building. 


capacitor. With this arrangement, the 
hole in the bracket for the switch bush 
is off centre with respect to the bracket. 

Care has been taken so that all major 
components will stay in their present 
positions, even when all the extra facili- 
ties and stages have been added. 

Although the 6EH7 IF amplifier will 
remain in its present position, it will 
become the second IF amplifier. At the 
present time, there is a relatively long 
lead from the plate of the mixer, to 
the IF transformer which couples into 
the IF amplifier. This lead, which is 
shielded for stability reasons, will be 
considerably shortened later. 

One vital part of the “mechanics” is 
the dial. We have adopted the same 
approach as for the SSB Transmitter. 
The main difference between the two 
dials is that this one is somewhat larger. 

The basic movement is the planetary 
dual-ratio unit, made by Jackson Bros., 
and distributed in Australia by Messrs 
Watkin Wynne. A_ backing plate, 
6 5/16in x 3#in, was made from 16-gauge 
aluminium sheet. 

The dial scale is the same size as 
the backing plate and we used a piece 
of Formica board, one face finished in 
matt white. All lines are drawn in, using 
drawing instruments and Indian ink. 
Photographic reproductions of the scale 
will be available through the Informa- 
tion Service, at 50c each. The alternative 
is to do the whole job yourself, along 
with the calibration, which will be dis- 
cussed later. 

Please note that the scale for the 
double conversion receiver is not the 
same as for the single conversion unit. 
Do not forget to specify which one 
you need when ordering. Obviously, 
when the single conversion receiver 1s 
changed to double conversion, a new 
dial scale will be required. 

An escutcheon adds an appropriate 
finishing touch to the assembly and we 
made one up from another piece of 16- 
gauge aluminium. The outside dimen- 
sions are the same as the backing plate. 
The inside dimensions are 5 11/16 x 
3 1/8in. These latter dimensions cor- 
respond with the cutout in the front 
panel, with four mounting holes also 
corresponding with holes in the front 
panel and backing plate. The escutcheon 
was given a coat of glossy black enamel. 

So much for the dial assembly, except 
for the pointer. We got to work and 
made one out of a piece of 16-gauge cop- 
per wire. This is how we did it. 

Take a piece of tinned copper wire, 
about 24in long. This is hammered flat, 
leaving about #in still round at one end. 
This process calls for a little time and 
patience. A hammer with a good smooth 
face and a hard flat surface, such as 
part of a vyce, are the tools to begin 
with. Keep hammering, not too hard, 
until a reasonably flat surface is obtained 
on one side. Then turn the wire over 
and proceed to treat it in the same 
way. Do not worry overmuch if the 
flattened wire assumes the shape of a 
banana. This can be straightened as the 
job proceeds. 

Having done what could reasonably be 
considered as a good job up to this 
point, there will be undulations due to 
uneven hammering. These are removed 
by carefully filing both flat faces. As 
this proceeds, careful inspection will 
dictate what should be done to make 
the finishing touches. When you are 
satisfied and the pointer is straight once 
again, solder the round end to a smail 


PARTS LIST sms 


I Chassis, 12in x Qin x 2in. 

I Front Panel, 13in x 7in. 

1 Cabinet to suit (if required). 

I Dual-ratio dial movement (see 
text for details). 

I Switch 2 wafers 2-pole 4-position 
with shorting plates, 1 wafer 2- 
pole 4-position. 


Variable capacitor, 2-gang 10- 
415SpF. 
Power transformer, 105-110V 


80mA, 6.3V 2.35A. 

als transformer 7K to voice 
coil. 

Filter choke, 6H 100mA. 

Coil, broadcast aerial. 

Coil, broadcast oscillator. 

Coil, 1.6-5MHz aerial (see text). 
Coil, 1.6-SMHz oscillator (see 
text). 

Coil 5-14MHz aerial (see text). 
Coil, 5-14MHz oscillator (see 
text). 

Coil, 14-30MHz aerial (see text). 
Coil, 14-30MHz oscillator (see 
text). 

IF transformers, 455KHz. 

IF transformer, 4MHz. 
Oscillator coil, 4.455MHz. 
Valve sockets, 9-pin. 

Valve socket, 7-pin (with shield). 
Valve, 6BE6. 

Valve, 6BL8. 

Valve, 6EH7. 

Valve, 6GW8. 

Socket, 2-pin miniature. 

Socket, 4-pin miniature. 
Terminals, one red, one black. 
Potentiometer, 500K log. 
Potentiometer, 10K lin. 
Diodes, EM404-10, 
IN3194, 

Diodes, BA100. 

Diodes, OA9I, IN60A. 

8-tag strip, with two mounting 
feet. 

7-tag strips, with two mounting 
feet. 

I 5-tag strip. 


OA210, 


RN mh Ww Ra Bema Pee AD Beg es Bees Mg Peg Ms titans AD eg Bee Lap Le ee a a ee ee bens tg 


3 4-tag strips. 
4 3-tag strips. 
I 2-tag strip. 
6 Knobs. 
RESISTORS 

(4W unless specified) 
2 IS ohms. 4 47K 
I 22 ohms. 1 47K 1W 
2 180 ohms IW. 1 100K 
I 270 ohms. I 100K 1W 
I JdSK. I 220K 
2 2.2K I 820K 
2 2.7K 4 1M 
1 JOK 1 2.2M 
I 27K 2 270K 
3 33K 1W 1 470K 

CAPACITORS 


3.3pF NPO ceramic. 
4.7pF NPO ceramic. 
10pF NPO ceramic. 
82pF plastic. 

100pF plastic. 

I50pF plastic. 

180pF plastic. 

220pF plastic. 

330pF plastic. 

425pF mica padder. 
470pF plastic. 

001luF 160V_ plastic. 
0012uF 160V plastic. 
.0047uF 400V plastic. 
OluF 160V plastic. 
OluF 400V plastic. 
OluF 400V ceramic. 
.047uF 160V plastic. 
047uF 400V plastic. 
O.luF 400V plastic. 
SuF 3VW electro. 
8uF 300 VW electro. 
10uF 12VW electro. 
24uF 300VW electro. 
5S0uF 200VW electros. 


SUNDRIES 
Power flex and plug, cable clamp, 
solder lugs, hookup wire, shielded 
cable, screws, nuts, solder, rubber 
grommets, etc. 


BRD mee ne ee ee ee Gy BR a ay ee eB ee ee A A ee A ee tes 
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solder lug and then give the pointer a 
coat of black paint. The hole in the lug 
is used to fix the pointer to the move- 
ment, with one of the two screws 
supplied. 

Although we did not fit a sheet of 
perspex over the dial, some builders 
may prefer to do so. A piece may be 


Winding details for the 4MHz 
IF transformer. Make sure: that 
the windings are spaced and ter- 
minated as shown in this diagram. 


ELECTRONICS Australia, September, 1967 


cut to the same outside dimensions as 
the escutcheon. The perspex may then 
be interposed between the escutcheon 
and the front panel. 

_ Assembly of the dial unit is quite 
simple but it is desirable to do it in 
a logical sequence. The movement is 
fixed to the back plate with two screws 
through the holes adjacent to the 13/16in 
hole. The lugs of the movement have 
to be spaced behind the back plate by 
about 9/16in. Suitable brass spacers can 
be used but this is not really necessary. 
We simply used brass screws, tin long. 
Six nuts are then used to give the right 
amount of spacing. This method has the 
advantage in that fine adjustments can 
be made to the spacing. 


The backing plate is immediately 
between the scale and the distance 
between the scale face and the back of 
the panel will need to be between 1/8in 
and 3/16in, according to space desired 
between the pointer and scale. One nut 
used aS a spacer may be just insufficient 
and two nuts may give too much spacing. 
A combination of one nut and one or 
more washers will give the desired 
spacing. 

Push the four screws through the 
corners of the escutcheon and include 
the perspex if used. The screws are 
then passed through the corresponding 


holes in the front panel. Run a nut 
(with the washers) on to each screw. 
The nuts should not be tightened at 
this stage. Offer the back plate assembly 
over the four screws and tighten the 
nuts. Four more nuts behind the back 
plate hold the complete dial im place. 
Screw the pointer to the movement. 

The dial which results is one which 
is capable of smooth and fine control 
over tuning. This can be even improved 
upon by the simple expedient of using 
a very large knob, which helps the 
vernier action. 

Before proceeding with the general 
assembly, it would be a good idea to 
get the short-wave aerial and oscillator 
coils ready. We will assume that you 
have two each of the Aegis types RFT2, 
RFTS and RFT10. All the information 
needed is given in the coil table. 

The process is quite easy but just 
a few pointers may be helpful. When 
removing turns, particularly with the fine 
wire, care should be taken to do it 
gently, to avoid breaking the wire. When 
the requisite number of turns have been 
removed, cut off the excess wire and 
terminate the end by soldering to the 
appropriate lug: In most cases, there will 
be sufficient sealing compound on the 
windings to hold the wire in place. 
In the case of the RFT10 coils, it is 
wise to put a dab of cellulose or other 
adhesive on the coil, to prevent 
unwinding and general movement of the 
turns. A diagram shows the termina- 
tions which are numbered and_ this 
correlates with the circuit diagram. 

We .understand that Aegis Pty. Ltd. 
and possibly other manufacturers will 
be making a 4MHz IF e trans- 
former and 4.455MHz oscillator coil, 
available. For builders who wish to 
make their own, details are given in 
the table of coil information. 

By tackling the assembly in some 
logical order, the job is made easier 
and quicker. The valve sockets should 
be orientated with the gap pointing in 
the direction as shown on the under- 
neath picture. 

Mount the tuning gang, together with 
the switch bracket. Then follow the 
broadcast aerial and oscillator coils 
and the IF transformers, Fit the two 
sockets and two terminals to the back 
skirt of the chassis, Mount the power 
transformer, output transformer and 
filter choke. 

The short-wave coils are about all 
that are left at this stage. They should 
be carefully placed in the positions as 

DESCRIBES indicated in the poets and with ane 

regard to short leads. e coils are he 
THE FAMOUS to the chassis with spire clips; if the 
GRAMDECK 


ee cea metal is too thick to. take them, it may 
ramaeck Bilge 


be necessary to countersink the holes 


4 a slightly at the top of the chassis. The 
GRAMOPHONE TAPE RECORD! S54 00 
AMO , : 


ardsley Import 
Trading Co. 


166D GLEBE PT. RD., GLEBE, N.S.W. 
‘Phone: 68-1453 


Sole Australian Agent for 


ROLAND 


Stereo Amplifiers & Tuner Amplifiers 


ENGINEERING: : 
H. BEN WILSON, S.M.I.R.E.E., M.S.1.T.A. 


Phone 68-4283. Authorised Service Centre for Quad, Goodmans, 
Ferrograph, Rogers, Roland, Trio, Beocord, B. & O., Labcraft, 
Radford K.E.F., Wharfedale. 


FREE 16 OK! 


countersink should only be deep enough 
to allow the clip to spring into place. 
The components should now be mount- 
ed on the front panel, the controls 
being used to fix the panel to the 
— ST A | | |6 | | eee = chassis. If you do not fit the AM-SSB 
i 


i RE switch and the BFO control, it would 
16D Glebe Rd, “Glebe, N'S.W. Phone 68-1453 ane ee ee ae 
i 
i 
[ 


holes. 
The job of wiring is tackled in the 
usual way. Terminate the flying leads . 


dummy control in either of the vacant 
Please forward, free and post free, your 16 page book on this unique 
Tape Recorder. 


Name from the transformers and the filter 
1eecccrnccncnvensaccovsccconsccrecceneesoeccoovecenececncenenceconecsnenccvenesnenscccccccnccncnccecnecceccccconccncntencccsaccctenccccacncecenace choke. You will notice in the picture of 

a ee ate ere ee | | the under-chassis wiring, that there is a 
ee ae ae 8 “coil” underneath the power transformer. 

L. siecdeiideas ica thane l a tnbves especie epic tabadasha ae eee This is an unused tap on the trans- 
tee i ee ee former secondary. The bared end was 
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$26/FP 


only recorder on the Australian 
market that gives all these 


for $221.60 list 


Features ™ Four-track monophonic — 12 hours of Model TC-105 SONY’s new model TC-105 is a versatile four-track 
recording and playback m™ Reliable-all-transistor circuit monophonic portable tape recorder with truly dependable aall- 


using Silicon transistors ™ 3 speeds m Automatic : ; 
‘ofl alte oe HSONY.-O-MATIC” m Wide, transistor circuit. Designed to meet everyone's purpose and 


smooth frequency response and rich output ™ Easy and requirements, it also contains professional facilities: 3 speeds, 
quick tape loading with “retractamatic’” pinch roller tone control, digital tape index counter, VU meter, lockable 
and self-threading “SONY-O-MATIC” reel_™ Speaker jnstant-stop lever, speaker on/off switch, voltage selector, 7-inch 
monitoring and public address facilities m Automatic ; i 

‘lity. digi reel capacity, etc. Its extremely narrow gap head assures precise 


shut-off, instant stop lever with locking facility, digital ; ; ; : 
tape index counter, speaker on/off switch, tone control, recording in wide frequency range and reproduction of high 


voltage selector, professional level meter, etc. fidelity with rich 4 W. output from a large, oval dynamic speaker. 
SPECIFICATIONS Outputs: 8 ohm external speaker output (1) 
Power requirement: 100, 110, 117, 125, 220 or 240 V., 50/60 High impedance: monitor [sen (1) 


c.p.s. 45 Integrated record/ 
Tape speeds: Instantaneous selection 714, 334 or 1% playback connector: 1 


i.p.s. (19, 9.5 or 4.75 cm/s.) Speaker: 4x 6” (10x 15 cm.) PM dynamic 
Tracks: 4 tracks, monophonic Power output: Max. 4 W. 


Aiith 1800°/850 wh. tape) dl ihe per tras, 3 hours in! total at Transistors: 2$C402 (4), 2SB381 (1), 258383 (1), 
1.5 hours per track, 6 hours in total at 2$D28 (2) 
3% i.p.s. Diodes: an (1) 1T22 (1) 5G-D (2) 


3 hours per track, 12 hours in total at Dimensions: 143% tw) a 7" (h.) x 133%” (d.) (37.5 x 
m.) 


Reel ae ) TT a 

eels: 7” cm.) or smaller : ' 

Frequency response: 40-18,000 c.p.s. at 71% i.p.s Weight: 2] bs. os kgs.) 
40-13,000 c.p.s. at 3% i.p.s Accessories: SONY dynamic microphone 


50-6,000 ¢.p.s. at 1% i.p.s. 5” self-threading reel 
Less than 0.17% at 7% i.p.s. Pre-recorded 5” reel demonstration tape 
Less than 0.3% at 3% i.p.s. Earphone 
Less than 0.4% at 1% i.p.s. Connection cord 
Record/Playback head: In-line quarter track Head cleaning ribbon 
Erase head: In-line quarter track | Splicing tape 
Inputs: Low impedance microphone (1) Optional accessories: Telephone _ pick-up, TP-4S' Microphone 
High impedance auxiliary input (1) ; mixer, MX-600 


Flutter and wow: 


ee —e ee ee ee ee one coe ee ee ae ote ee em ee ee eee Gls es ee ee ey 


ITo: Jacoby Mitchell & Co. Pty. Ltd. 469-475 Kent St., Sydney.] 


I Send me information on Sony Tape Recorders & name of nearest Sony retailer. 
| ADDRESS... a Sate et MLA ask Oxia lated cat, 7 
ce Ee PETE ne . eae 
Distributors: Jacoby, Mitchell & Co. Ply. Ltd., Sydney & Melbourne. I sec inline eh oa iy ial. ln atl ain gu on Si iS sn Si ge pt ss ca snl Sc 
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“Replace Control Components, $32" 


The above heading, taken from a repair quotation, carries a 

wealth of meaning, as my first story reveals. There is also a 

story about an unusual resistor defect, a set that blacked 

itself out for advertisements, and a fault that was cured with 
a wipe of a cloth. 


Following my stories last month con- 
cerning unscrupulous servicemen, 
received a most interesting letter from a 
reader. Since it tells the story just as 
well as I could, I simply quote the rele- 
vant portion. 

“As a reader of your excellent maga- 
zine for miamy years, 1 have always 
enjoyed the Servicemen articles. The 
account in the current issue of an 
attempt by an unscrupulous service- 
man to gyp his client prompts the 
following. 1 might mention that my 
knowledge and practical experience is 
reasonable, being a ham (VK2 - -), 
and having constructed equipment for 
more years than I care to remember. 

“My TV set is a GE 1lin portable, 
and had given good service since new 
until the on-off switch packed up last 
year. Being rather busy (or lazy) at 
the time, I suggested that my wife drop 
it in to the local serviceman for repair. 
I considered the job a trivial one, and 
knew it could be done for cents, but 
was quite prepared to pay a few dol- 
lars for the serviceman’s time. You 
can imagine my astonishment on re- 
ceiving the enclosed quotation in the 
mail a couple of days later. 

“I phoned the serviceman, only to 
be told that testing some of the multi- 
purpose valves iin the set took some 
hours each, and a lot more of this 
kind of nonsense. However, when I 
said that I did not want the valves 
tested, but only the volume control 
and its associated switch replaced, I 
got nowhere. This may sound incred- 
ible, but it was like talking to the 
proverbial brick wall — all I got was 
ia lot of paranoid ramblings. So, being 
completely fed up, I said I would be 
along shortly to pick the set up. This 
brought the response that the set was 
out of its cabinet, and I would have 
to pay for the 2 hours’ work necessary 
to replace it. My reply was unprint- 
able, but amiounted to the fact that I 
would be there at 4 p.m. to collect the 
set, that it had better be ready, and 
that I would pay nothing. 

“At the promised time I was there, 
collected the set, and in a very high 
dudgeon indeed (having been without 
it for three days), tore the cabinet 
off, found that a spring in the switch 
had merely slipped out of its slot, 
replaced it, and refitted the cabinet. 
Total time for the job: 25 minutes. 
As you know, the retail price for these 
little sets is well under $200, and to 
be asked nearly $50 for nothing was 
rather infuriating, to put it mildly.” 


The quotation to which the writer 


I refers is set out in the accompanying 


panel. 

There seems little doubt that this is 
a straight out case of blatantly dishonest 
practice. How anyone could seek 
to justify a charge of $32 for “replacing 
control components” (presumably the 
multiple potentiometer strip assembly) 
is beyond me. What is more, the word- 
ing of the quotation gives no guarantee 
that the $49 is necessarily the end ot 
the story. It could easily be that our 


friend would “find” several more defects | 


(probably valves) before the job was 
finished. 


Nor is this a case of a parsimonious 


which a serviceman charges a customer 


is $2.60. 


The manufacturer’s charge to supply 
and fit such a unit is based on the retail 
price, plus one hour labour charge. This 
time is based on the possible need to 
perform other minor adjustments to the 
set, particularly those involving picture 
geometry. The total charge: $6.60. 


In the event that the set is in obvious- 
ly good condition in all other respects 
and needs nothing else done to it, it is 
possible to do the job in half an hour. 
In this case the total charge is $4.60. 


All this means just one thing, If you 
have any doubts about the integrity of 
the servicemen available to you, take 
your appliance back to the manufacturer, 
or as near to him as you can get. This 
way you can be sure of a fair deal. 


As far as our unscrupulous friend is 
concerned, neither the letterhead on 
Which the quote was typed, nor the com- 
plant about him was anything new. 

I have encountered both several times 
over the years, as have my colleagues, 
but this is the most accurately described 
and documented case I have seen pre- 
sented so far. 

_ Nevertheless, this character’s reputa- 
tion is so well known that his nickname, 
within the trade, is, “Hungry.” 

Sleep well, “Hungry.” 


Reverting to more technical matters, 
here is a story about lost sync pulses 
that had me puzzled for a few minutes. 
t s out as a complaint which, 
translated, meant loss of horizontal hold. 
Some preliminary fiddling with the hold 
control restored the picture, but the set- 


Television Report 


G.E. llin Portable 


Process 1. 


es Replace Control Components 


Test picture tube 


$ 3.00 


$32.00 


If the receiver does not pass air 
test or shows defects 


3. Test valves 


add 
plus valve 
$49.00 


$ 7.00 


Further report can then be submitted 


Kindly advise us if we should continue 


with the repair 


Yes, 1 know it doesn’t add up, but that’s what the man said. 


customer making an ill advised com- 
plaint about a charge of four or five 
dollars for 50c worth of components. 
This customer fully appreciated the ser- 
viceman’s fi 
and was fully prepared to pay for it. 
All he wanted was the control replaced 
at a price based on the cost of the new 
Component plus normal service charges 
for the time involved, (He didn’t en- 
visage that it could be repaired as easily 
as proved to be the case.) 


I have never performed such a repair 
in this mode] set but, to set the record 
straight, I contacted the manufacturer 
and obtained the relevant figures. 
This set uses a potentiometer unit; a 
combination 6f three pots — brightness, 
contrast, and volume with switch — all 
on the one base but having three separ- 
ate shafts. This means that if one is 
faulty the complete unit must be 
replaced. The price for the complete unit 
to an accredited serviceman is $1.56, 
plus tax. The recommended retail price 
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t to charge for his time the 


ting was quite critical. Even if the owner 
hadn’t volunteered the information, I 
had no doubt that it would be out of 
sync the next time he turned it on. At 
same time, I became aware that the 
vertical hold was acting up and, while 
it could be made to look reasonably well, 
the two factors together suggested loss 
of sync pulse amplitude. 

There are many possible causes of 
this condition, the most obvious ones 
occurring in the sync separator itself. 
Alternatively, weak valves or any other 
condition which causes a stage to “clip” 
the video envelope can seriously reduce 
the sync pulse height before it even 
reaches the syne separator. The video 
amplifier, the IF amplifiers, or even the 
tuner, can’ be responsible for such an 
effect. 

In this case, however, the contrast 
and sound seemed normal, and I felt 
that it was more likely to be in sync 
separator or, perhaps, the video ampli- 
fier. Accordingly, I tried new valves in 
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red-faced offer from RCA 


After our annual stocktaking, we find that we goofed a little 
by over-ordering Brenell tape decks and links. It’s great 
equipment—it’s just (we think) that not enough people 
appreciate them. 

Whatever the reason, you can have: 


Brenell 3-head Tape Deck 


Mark 5 with quarter or half-track stereo record or 
playback, 3 motors, 4 speeds from 15 to 1} i.p.s., 

separate heads for erase, record and playback, 
pause control, fast forward /rewind, and dubbing 
switch. Will transfer 1,200 ft. in 45 seconds! 


Official price: $198. 00 


They call it hi-fi because it is. Separ- 

ate twin recording and playback amps., 

variable bias, tape or source monitor- 

ing. Designed for optimum perform- 

ances with Mark 5 deck. Compatible 

' : simon with any high-quality pre amplifier. 
Can be used with other 3-head decks. 

tle 4 2 mic. inputs, iy meters. Equalisa- 

Official price: .00 tion for speeds 1] to 15 i.p.s. 


Both together for only $295. 00 


An associate company of 
Radio Corporation of America 


RCA OF AUSTRALIA PTY. LTD. 


SYDNEY: 219 Elizabeth St. 2000 61 8541 
MELBOURNE: 2 Stephenson St., Richmond. 3121 42 4586 
BRISBANE: 173 Ann St. 4000 . . 27884 
PERTH: 280 Stirling St. 6000 ................. _.. 28 5057 
ADELAIDE: 99 Currie St. 5000 nn... 51 7870 


Write your State 
office for full 
specifications 


RCAZ3X .S2M 


each socket in turn, but neither made 
the slightest difference. So, out came the 
chassis. 


A preliminary voltage check around 
the sync separator revealed nothing ab- 
normal, so I followed this with a check 
of the video amplifier. Again, it seemed 
that all was as it should be, and I took 
a few moments off to study the circuit 
in greater detail. In fact, although I had 
handled this make of set many times 
before, this was the first time my atten- 
tion had been drawn to this part of the 
circuit, and I soon realised that ‘it had 
one or two unusual features. 


The main one, as far as this fault was 
concerned, was the manner of providing 
the video for the sync separator, This 
was taken from the screen of the video 
amplifier (6DX8) which was fed from 
the HT line through a IOK resistor and 
bypassed with a 27pF capacitor. My 
first reaction to this rather unconven- 
tional arrangement was to question the 
efficiency of qa video amplifier stage 
which was functioning as a true pentode 
only for the higher frequencies, since it 
was only here that the screen voltage 
was effectively pegged, 


On reflection, however, I realised that 
| Was undoubtedly deliberate; just a con- 
| venient means of providing high 
| frequency boost to compensate for all 
ithe high frequency losses which nor- 
| mally occur in any video amplifier. And 
after all, a partially bypassed screen is 
| probably little different from a partially 
| bypassed cathode which is often used 
| for exactly the same purpose in other 
| circuits. 

Having thus analysed the circuit, I 
| took another look at it in terms of the 
| current problem. In particular I measur- 


arsceaes 


We manufacture, and represent the world 
leaders in, precision capacitors of every 
size and description. 

Because we are component specialists, 
we understand your needs. Our applica- 
tions, engineering and laboratory facilities 
are available to give a full coverage on all 


‘Phone, write or send coupon 
for catalogue and service information. 


752 Pittwater Road, Brookvale, N.S.W. | 
Telephone 93-0221 (10 lines). 


products manufactured and serviced by 
me Allied. ADDRESS ovevsoecceeseteeeeeee oe | 
We guarantee speedy delivery and com- | | 
i petitive prices, el FAHP 967 
ALLIED CAPACITORS PTY. LIMITED REPRESENTING: 
Fischer & Tausche, West Germany— — — — — — Electrolytics 
Hydrawerk Aktiengesellschaft, West Germany—— — Tantalum and Dry Aluminium 
Johnson, Matthey & Co. Limited, U.K- — — — —Precision Silvered Mica 
Mikasa Seimitsu Kogyo Co. Ltd, Japan- — —— — Ceramics 
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Reliance Controls Limited, U.K: —— — — — — 


Precision Potentiometers and Trim Pots 


Shinmei Electric Co. Ltd., Japan- — —— — — — Trimmers 
Shizuki Electrical Mfg. Co. Ltd., Japan — — —-— Plastic Film 
G.E. Electronics (London) Ltd., U.K—- — — — —- — Moulded Carbon Potentiometers 
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ed the video screen voltage again—and 
realised that I had been less observant 
than I should have been the first time 
round. The correct voltage for this ele- 
ment was clearly marked on the manu- 
facturer’s circuit as 160-180, yet I had 
been content simply to observe that the 
needle swung well up the scale on the 
250V range, mentally register that there 
was plenty of voltage on the screen, and 
let it go at that. 


When I measured it the second time, 
however, I checked the value precisely, 
and realised that it was up to 230V, 
only about SV less than the HT line. 
Aha (I thought) no screen current. But 
why was there no screen current? All 
the other element voltages were near 
enough to normal, and a known good 
valve behaved in just the same manner 
as the one belonging to the chassis. 


While I could have checked the screen 
current by unsoldering the appropriate 
leads, it was a good deal easier to 
measure the screen resistor, so I did this 
first, though I’m not quite sure what I 
expected to find. What I did find was a 
resistor marked 10K, and which un- 
doubtedly had originally been this value, 
which was now measuring no more than 
300 ohms. Why? How? Frankly, I don’t 
know. Resistors which drop in value, 
rather than increase, are relatively rare, 
but they are not unknown. I even took 
the matter up with one of the resistor 
manufacturers on One occasion, but 
without any clear explanation being 
forthcoming. 

With such a low value -resistance in 
the screen circuit it is easy to under- 
stand why the set was so critical. Only 
a tiny amount of video would be devel- 
oped across such a small “load,” re- 
sulting in equally tiny sync pulses out 
of the sync separator. They were just 
enough to allow the set to lock in a 
critical way, but no more. Naturally, a 
mew resistor restored everything to 
normal. 

The moral of the story, if there is one, 
is not to get imto sloppy ‘habits in 
regard to voltage measurement. It’s easy 


to do, I know, but it is not much harder 


to note the value exactly. By making 
this a habit, one automatically guards 
against little traps like the one I have 
just described. 

My next story is, for the most part, 
one of a routine aSsignment. The main 
point of interest was not so much the 
fault, the symptoms, or even the com- 
ponent which failed, but rather the 
manner in which it failed. 


The symptoms were lack of height, 
but complicated by the fact that this 
condition was not constant. Sometimes, 
when first switching on, the picture 
would be at near normal height, and 
would then increase to normal for a 
short while, followed by fairly rapid and 
marked drop in height. At other times 
the height would be well down when the 
set was switched on and would gradually 
increase to near normal. However, any 
particular trend would just as_ likely 
reverse without warning. 

At its worst it was quite serious, the 
picture decreasing to no more than six 
inches high. At the same time, there was 
no decrease in picture width and these 
facts, plus the erratic nature of the 
phenomena, ruled out any suggestion of 
power line variations. 

Naturally, I went straight to the ver- 
tical circuit, more particularly the ver- 


tical output stage. However, a quick 
voltage dheck around this section reveal- 
ed nothing, even though I. was able to 
observe some change in picture height 
while monitcring the most likely 
voltages. 

Then I moved to the vertical oscil- 
lator, and here tt was quite a different 
story. The plate voltage of this valve— 
half of a 6SN7—was wavering up and 


down in sympathy with the varying 
height. And even when the height 
appeared to be substantially steady. 


there were still minor voltage variations 
which indicated that the trouble, in some 
degree, was present all the time: 

The valve operated from a 275V HT 
line, via a 150K decoupling resistor by- 
passed by a 5uF electrolytic. From this 
junction there was a 2.5M height con- 
trol pot in series with a 330K to the 
valve plate. I backtracked along this line 
with the voltmeter, observing the same 
voltage variations at each junction until 
I came to the bypassed end of the 
150K. They were sttll present here but, 
on moving over to the HT end of this 
resistor, they vanished. Well, at least I 
was close. 

It was then that I noticed the SuF 
electrolytic. It had, for want of a better 
expression, “gooed,” or expelled some of 
its inside outside. And, believe it or not, 
it was this precise condition which was 
the cause of the bother. I proved this 
by simply wiping away the goo, where- 
upon the trouble vanished. As nearly as 
I could determine, the goo which had 
come outside from the inside had re- 
tained continuity and was providing a 
leakage path between the two terminals 
and/or from the inside to the outside. 
(I trust you can follow this inside out 
discussion.) 

The interesting point about this fault, 
I feel, is that I was able to cure the 
trouble by simply removing the goo. 
In an emergency which prevented the 
capacitor being changed immediately, 
it would be worth remembering as a 
means of getting a set back on the air 
and keeping the customer happy. 
Naturally, such a capacitor should be 
replaced at the first opportunity. 

My next story comes from a colleague. 
And, since he is not given to exaggera- 
tion, does not suffer from hallucinations, 
either natural or self-induced, and I 
have known him for many _ years, 
I believe him. 

But without such a character refer- 
ence it would be a different story! 

It all started when we were talking 
shop one day and he dropped the casual 
remark, “Have I ever told you about 
the sets which wipe out advertisements?” 


Then, seeing the took of incredulity 
on my face, he went on, “I’m not fool- 
ing, there is such a fault. It works in 
such a way that it cuts the picture when 
the advertisement comes on.” 

“By crikey, that’s not a fault, mate. 
That’s the discovery of all time. If you 
can reproduce it, your fortune’s made.” 

“Well I probably can” — he was 
quite serious now — “and, strangely 
enough, the customer does complain that 
the picture disappears when the adver- 
tisements come on.” (Who said the pub- 
lic don’t like advertisements?) 

He went on to explain the condition 
which produces this strange sense of 
discrimination on the part of the TV 
set. Basically, it involves the EHT sys- 
tem and, at least in the cases he had 
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seen, a very sick EHT rectifier. A sick 
EHT rectifier normally produces an 
effect called blooming: an increase in 
picture size with advancement of the 
brightness control, sometimes accom- 
panied by no increase in brightness or, 
more commonly, a decrease. Similarly, 
an increase in contrast, either by means 
of the control or by reason of the pro- 
gram content, can increase picture size 
and effectively darken the area of pic- 
ture remaining. 

I naturally wanted to know what this 
had to do with a set’s supposed ability 
to distinguish between advertisements 
and programs. (I’m sometimes hard put 
to it to distinguish them myself!) At 
first my colleague was inclined to adopt 
the attitude that he didn’t know why 
it happened; he only knew that it did 
happen — and why couldn’t I just take 
his word for it and stop worrying about 
the technical details? 

But I had no intention of being side- 
tracked — not with a story like this 
at stake. So we finally made a serious 
attempt to find an acceptable explana- 
tion. In reply to a number of questions 
which I put to him, we established the 
following facts. He had seen it happen, 
and seen it happen in more than one 
set. The effect was to cause the picture 
to blackout due to extreme blooming. 
The effect was not necessarily consistent. 


The next question I raised was the 
nature of the difference between advert- 
Isements and program material which the 
set was able to sense. And there must 
be some such difference if such a thing 
Is to happen with any degree of con- 
sistency. Three differences were suggest- 
ed; a higher contrast in advertisements 
than in a lot of program material, a 
higher sound level (though the 
stations deny this), and the fact that the 
video drops to black before and after 
an advertisement. 

This last point was quickly disposed 
of. For one thing, I doubted whether the 
video level does necessarily drop to 
black, in the strictly technical sense, 
and for this reason there would be any 
number of similar fades during a pro- 
gram, as well as before and after an 
advertisement. In any case, I still 
couldn’t see how this could be a mechan- 
ism by which the discrimination was 
controlled. My colleague agreed, and we 
wrote. that one off. 

Much the same reasoning applied to 
the sound. Sound in a program can be 
high on occasions, yet there seemed to 
be no suggestion that this could cause a 
similar effect. And again, there seemed 
to be no likely mechanism by which 
ne could have any effect on the pic- 
ure. 

This left the difference in contrast, 
and I had to admit that this seemed the 
most likely explanation. As I mentioned 
earlier, increased contrast, under con- 
ditions of inadequate and poorly regu- 
lated EHT can cause extreme blooming 
and an overall darkening of the picture. 
Large areas of peak white, in endeavour- 
ing to draw more final anode current, 
would only succeed in lowering the 
EHT voltage. And if there is enough 
peak white the end result may well be a 
picture so dark that is is unrecognisable. 

But this is by no means a completely 
satisfactory explanation, Advertisements 
have no monopoly of high contrast 
pictures, which often occur in good 
quality program material. Why, then, did 
the customer confine his complaint to 
the effect on advertisements? I suggest 
that psychology played a part in this, 
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THIS IS A HAPPY MAN .. . 


ie, 
a 
oy 
. . ’ 
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HE HAS PURCHASED A 


Series 12 
TAPE RECORDER! 


CALL IN OR 
PRICE WRITE TO US 
@ TERMS AVAILABLE 


The owner of a Tandberg Series 12 has a completely self-contained 
Stereo Hi-Fi System requiring only the addition of a gramophone pick-up 
and external speakers. These can be left permanently connected. 
Tandberg Series 12 is ideal for the cine enthusiast, the language teacher 
or anyone wishing to make multiple recordings. Available in a hand- 
some teak cabinet. 


SPECIFICATIONS:—40-20,000 cps-10watt r.m.s per channel—3 speeds 
—35 transistors—Bass and Treble controls. 


SyeSPRING 
ESPECIALS ah 


A SUPER-FABULOUS 
BARGAIN! 


The Fantastic Thorens TD-150 
Turntable with the Beautiful Super-Sound Lovers 


| Ortofon SMG 212 Tone Arm— “SHURE” 
Fine Equipment at a 
RIDICULOUS PRICE $107 Magnetic Phono Cartridges, Are 
a “Must” 
DECCA A.R.I. TRANSCRIP- oe eee eee 
| Buy the World Famous 
TION TONE ARM TO FIT V15-Type II 


DECCA DERAM fil0W $15 RETAIL $1 18.75 


MASTERSOUND sis Pm. in. 
400 KENT STREET, OPEN SAT. MORNINGS 


SYDNEY—29-1527 9.12 NOON 
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possibly coupled with the customer’s 
viewing habits. If he tended to prefer 
the older movies, which are usually 
pretty wishy-washy, then the difference 
between these and most advertisements 
would be sufficient to seriously upset the 
brightness level when the latter occurred. 


By the time this situation had occur- 
red several times in succession, probably 
within one program presentation, the 
idea would have implanted itself in the 
customer’s mind to the point where he 
would continue to note all instances 
which supported the theory, but prob- 
ably tended to overlook those which did 
not. 


In short, I don’t think such an effect 
would be really consistent. At the most, 
it would occur when conditions were 
favourable and these conditions could 
last through an entire program. 
nobody's going to make a fortune out 
of that one! 


And here is a short routine story, but 
one worth telling for the benefit of 
readers who have not struck it before. 
The main symptom was what is some- 
times rather loosely referred to as “cog 
wheel effect,” being a variation of the 
classical cogwheel pattern as shown in 
textbooks. 


Initially, the picture was lacking hori- 
zontal sync. This responded to the hold © 
control, but was extremely touchy and 
even when it did lock, it exhibited the 
so-called cogwheel pattern. More pre- 
cisely it presented all vertical lines as 
a low amplitude sign wave pattern, 
amounting to several cycles from top to 
bottom. (By comparison, the cogwheel 
effect illustrated in most textbooks might 
be likened to a square wave rather than 
a sine wave.) 


One cause of the symptom I was 
looking at now, in some makes of sets, 
can be traced to the sync separator, 
confirmed by the further symptom of 
poor vertical hold. However, such was 
not the case in this instance, the vertical 
hold being quite normal. 


The most likely alternative was the 
vertical oscillator system itself. This 
used a 6CG7 twin triode in the well- 
known Synchro-Guide circuit and I felt 
certain that the trouble would be some- 
where in this section. As a matter of 
course I tried a new valve, but I wasn’t 
really surprised when this didn’t help. 


Within the Synchro-Guide circuit it- 
self, the most likely section is an “anti- 
hunting” network connected to the cath- 
ode of the first triode. This consists of 
3.9K resistor and a‘°.47uF capacitor in 
series between the cathode and chassis, 
and failure of either component, in vary- 
ing degrees, can create a variety of 
horizontal sync faults. I checked the 
3.9K first. It was spot on value, leaving 
only the capacitor. I fished it out and 
gave it a rough check with the ohm 
meter, experience telling me just how 
far such a capacitor should kick up the 
scale as it takes a charge, In fact, I 
could detect little or no kick, suggesting 
much reduced capacitance. Sure enough, 
a new capacitor cured the trouble com- 
pletely. 


_It is most likely that the faulty capa- 
citor still retained some capacitance, 
since previous cases where it has failed 
completely have. produced quite different 
symptoms, normally critical horizontal 
sync and random displacement of hori- 
zontal lines, much as if there was no 
flywheel circuit at all. | 
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Checking Pickup Tracking Error 


“During some experiments involving 
pickup arm offset I evolved a trial and 
error method of determining optimum 
offset ty This method can also be 
used to locate the base position for a 
pickup if the manufacturer’s template is 
missing. 


“All that is required is a triangle of 


light cardboard having one corner a 
rightangle and with one of the adjacent 
sides short and one long. The short 
side is carefully attached to the pickup 
head with the 90 degree corner exactly 
above the stylus point and the edge of 
the card perfectly aligned along the 
centre line of the cartridge. The long 
side must be long enough to reach the 
centre of the turntable with the pickup 
at the edge of a 12in record. 


“Then, by swinging the pickup from 
outside to inside of the record the 
tracking error can be checked by 
the position of the straight edge of the 
card in relation to the centre of the 
turntable spindle. For a perfect arm 
(there is no such thing) the edge of the 
card would not leave the centre of the 
shaft. In practice it will move from the 
centre by a small amount, which can be 
reduced to a minimum by juggling the 
base of the pickup, 

_ “In the case of the arm I was work- 
ing on when I devised this system, I 
was able to keep the edge of the card 


had tried at that time. 


within the diameter of the spindle, which 
was better than any commercial arm I 
( I stil] have the 
original arm and have made some 
measurements from it. The angle of 
the head to the arm is 35 degrees, the 
Overhang 13/16in, and it is 8-11/16in 
from stylus point to pivot. 

“The tracking error varies from 
— 2.5 degrees at the outside of a 12in 
record, through + 1 degree halfway 


across, to —2.5 degrees again at a dis- 


tance of 2tin from the centre.” 


(From Mr A. G. Murrell, P.O. Box 
18, Penola, S.A.) 


PIECE OF LIGHT CARD ATTACHED 
TO HEAD WITH SQUARE CORNER 
DIRECTLY OVER STYLUS AND EDGE 
ALONG CENTRE LINE OF OFFSET. 


STYLUS 
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Circuits and devices which we have not actually 


general interest of beginners and experimenters. 


TURNTABLE SPINDLE 


but published for the 


“In recent correspondence and _tele- 
phone conversations, the performance 
of the “1966 3-inch CRO” was discus- 
sed, with particular reference to the line- 
arity of the horizontal amplifier. I sug- 
gested a bootstrapping arrangement 
which could be used to improve the 
linearity of this stage. In a letter to me 
on the subject, you said: 

“*The major source of non-linearity is 
the horizontal amplifier, which, for econ- 
omy reasons, is operated under “all out” 
conditions. The timebase of the proto- 
type unit is nevertheless quite good in 
terms of linearity, suggesting to us that 
perhaps your own unit has either a 
faulty component or a set of components 
whose out-of-tolerance spreads are 
sufficiently different from the prototype 
to upset linearity. 

“We suggest that you try altering the 
value of the resistor in the plate circuit 
of V5a (shown originally as 6.8K) as this 
resistor plays a major part in determin- 
ing timebase linearity.’ 

“Acting on your advice, I inserted a 
variable resistor in place of the 6.8K. 
Adjustment of the variable resistor did 


ing the effective portion of the discharge 
curve of the time base capacitor. The 
optimum value was determined as 6.1K, 
so the 6.8K was replaced by 2.2K and 
3.9K in series. 


“Optimum values were then ascertain- 
ed for the bootstrapping circuit which I 
had previously tried. The additional 
components, with values and relevant 
voltages, are shown in the modified cir- 
cuit. The object of this modification 
was, of course, to try to achieve a con- 
stant voltage drop across the timebase 
resistors and thus an apparent constant 
discharge rate of the time base capacitor 
in an endeavour to improve the linearity 
of the horizontal sweep, The modifica- 


(Continued on page 174) 
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‘THE NEW ADC-40/PRITCHARD TONE ARM. MK. I 


ADC. 40 Mk 1{ PRITCHARD ARM 


Is there REALLY anything special about this instrument? Yes, sir, there certainly is! Whilst 
it is true that other brands also offer dynamically balanced, precision pickup arms with low bearing fric- 
tion, their overall mass is higher and, in most cases; SUBSTANTIALLY HIGHER. As is well known to- 
day, inertial mass has a profound effect on the sound of modern, high-compliance cartridges. 

Another outstanding feature of the Mark II is that the rider weight (outrigger weight), plus its hori- 
zontal bar, are REMOVED after accurate adjustment of stylus pressure. In other arms, which use a 
similar or identical arrangement for the application of playing weight, the outrigger weight, plus its bar, 
are a fixture, which further substantially increases the operational inertia. The “FLYAWAY CALIBRA- 
TOR” of the ADC.40/Mk. II weighs 29 grams . . . 29 grams less to be dragged about by the delicate 
stylus mechanism of a modern stereo cartridge! 

Spurious resonances in the audio range are another of the troubles that plague conventional metal 
arms, as metal parts tend to “ring” and some of this ringing gets transferred to the stylus, resulting in un- 
wanted signals that cannot be measured but heard by sensitive listeners. These resonances can be reduced 
by damping them with rubber or wood. A highly satisfactory solution to this problem is to construct 
the arm itself from wood. Provided, as in the case of this arm, the wood is specially treated to prevent 
warpage, well-nigh perfect results are obtained and nothing has to be compromised. 


THE NEW ADC-10E/MARK Il AND 
ADC-220 STEREO CARTRIDGES 


No wonder enthusiasts and professionals here in Australia are rav- 
ing about the ADC-10E/II and music lovers and dealers about the 
ADC-220. 

Read the laboratory tests of eleven stereo cartridges in the July, 
1967, issue of HI-FI/STEREO REVIEW (U.S.A.), one of the most 
authentic international audio-magazines. Out of all cartridges tested, the 
ADC-10E/II and another fine brand were the two top-rated models 
which, we quote, “combined the utmost in tracking ability with lowest 
stylus forces. In general, they had an ease and freedom from breakup 
and strain on loud, high-velocity recorded passages that could be defin- 
itely appreciated in comparison with lower-ranking types.” 

About the 10E/II they report: “It has a very ,low stylus mass and high compliance. This accounts 
for its ability to trace highly modulated grooves at only 1 gram, a feat achieved by few cartridges in 
our experience . . . it would track the Hi-Fi/Stereo Review Model 211 test record at 0.5 gram, LOWER 
THAN ANY OTHER CARTRIDGE TESTED. Frequency response was plus or minus 1.5 db from 40 
to 20,000 Hz . . . square-wave response was outstandingly good, as was its IM distortion, which remained 
under 1 per cent up to 18 cm/sec. velocity.” 

About ‘the 220, they report: “It has essentially the same frequency response, the same remarkable 
smoothness and freedom from resonance in the audible range . . . a truly amazing performance.” We 
certainly have not exaggerated by saying that there is no other magnetic stereo cartridge available selling 
for $17.00 capable of such a performance. 


WATCH FOR FURTHER ANNOUNCEMENTS we KEF LOUDSPEAKERS AVAILABLE VERY 
KK SOON, ———_—_____________ 


JH. REPRODUCERS PTY. LTD. 


293 HUNTINGDALE ROAD, CHADSTONE, VICTCRIA. 3148 TELEPHONE 277-3066 


The ADC-10E/11 


Exclusive Australian Representatives of ADC, U.S.A. and KEF, U.K. and Makers of the J.H. Synchronous Turntable. 
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RECREATING HISTORY WITH RECORDED SOUND 


A 14-channel tape system is used in a re- 

construction of one of the U.S.A.’s most 

historic buildings to recreate in sound the 

events which led up to the Declaration of 
} Independence. 


The equipment is housed in an exact replica of the 
‘original Independence Hall in Philadelphia, built at Knott’s 
Berry Farm, a family amusement centre located some 40 
miles south-east of Philadelphia. Visitors are able to observe 
a recreation of the rooms used by the Continental Congress 
during the events which led up to the signing of the Declar- 
ation, and hear a dramatic presentation of the speeches and 
sound effects associated with the event. 


The setting for the sound presentation is a reconstruc- 
tion of the Assembly hall where the historic document was 
signed. Spectators are escorted in groups into the hall and 
sit along one side of the 40ft x 40ft room, roped off from 
the exhibition area. They are accompanied by a tour guide, 
a pretty girl dressed in colonial dress of the period. In the 
exhibition area, tables, chairs, candles (electrically illumin- 
ated), ink stands and other memoribilia of the period serve 
as visual focal points for the program and set the mood for 
the audio presentation. However, the show relies more on 
the sound dramatisation ito recreate the historical auro of 
the occasion — the spirited discussions and excited con- 
versations that attended the original event. 

With all the visitors settled, and after they have taken 
in the setting, the tour guide turns a key in a door casing, 
and the presentation begins. The house lights dim, and the 
electric candles on the delegates’ tables begin to burn. The 
audience is transported in imagination to the 1770s as the 
56 delegates to the Second Continenta] Congress are heard 
arriving, entering the room, walking through the assembly 
and seating themselves at their tables. Chairs scrape, men 
talk and laugh, papers rustle. Then, dramatically, there is 
the sharp rap of a gavel and the sounds die away. John 
Hancock, President of the Continental Congress, recognises 
Richard Henry Lee as the first speaker. 

During the presentation, a battle rages outside the 
building, a marching band tramps past playing “The White 
Cockade,” the town crier proclaims the surrender of York- 
town and the Liberty Bell toll. As John Adams delivers an 
impassioned speech, the audience hears him stand and walk 
in ghostly fashion from one side of the room to the other. 

This historic wizardry is accomplished with an elabor- 
ate audio system, called Stereo-Rama Fourteen by its creator 
Philip Stuart, Hollywood producer of documentary films and 
exhibits. Stuart has worked closely with Walter Knott, found- 
er of Knott’s Berry Farm and builder of the new Indepen- 
dence Hall, for about eight years. 

According to Stuart, once Walter Knott made the de- 
cision to build Independence Hall, more than two years 
research was devoted by producer Stuart and his staff to 


Two of the tour guides at Knott’s Berry Farm in 

colonial dress,standing in front of the replica of In- 

dependence Hall. Construction of the building took 

two years. Some 140,000 clay bricks were hand 

finished, special paints mixed to duplicate originals 

and intricate hand carvings made to ensure authen- 
ticity of the replica. 


a 


combing contemporary accounts of the assemblies, diaries 
and letters of the delegates to reconstruct their speeches at 
the sessions. 

Stuart has placed 56 coincidentally, the number of dele- 
gates, James B. Lansing speakers throughout the exhibit room 
to give depth and presence to his special effects. They are 
located under the delegates’ tables, in the walls and in the 
window casings and fireplaces. 

The heart of Stereo-Rama Fourteen is a pair of Ampex 
AG-300 series solid state professional audio recorders modi- 
fied to handle one-inch wide, 1.5 mil magnetic tape and pro- 
vide 14 channels (the modified recorders are called AG-300- 
14). The machines run at either 74 or 15 inches per second. 
Ten of the channels carry dialogue, three are used for special 
sound effects and the final track contro!s the room lights, 
candles and audio special effects switching from speaker to 
speaker. ; 

The program was recorded in the room where it is 
presented. Stuart gathered more than twenty famous voices 
from the golden age of radio, motion pictures and the Broad- 
way stage, including Jay Jostyn, Brainard Duffield, David 
Bond, Marvin Miller and Nestor Paiva, to portray the voices 
of history. Jostyn, radio’s “Mr District. Attorney,” for in- 
stance, plays John Hancock. These well-known voices add a 
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Broadway Electronics Pty. Lid. for ALL Hobbyists’ requirements 


Yes, we stock a complete range of high quality compon- Black Indicator Knob ........ $0.25 
ents for set builders and experimenters. Described below (As used in Guitar and 
are a few popular items taken from our wide range of 115 Amps) 
imported and locally made components, Black Pointer Knob ......... $0.10 
i SE Sparse ees 30mm $1.88 Black and Chrome Knob No. 
, ee a 4081 as used on best quality 
| 70mm $3.00 WE Lecce eceaceeee cia 
Numbered Flange 
Slider Switches .... DP Small $0.18 Loree.” xecedensihiannsees . $0.38 
DP Large $0.25 RiWA. cusedavecsuwnesee ua $0.24 


Bulgin, highly Chromed Toggle 
NWHCH 446465 00 ¥e05 DPDT $1.05 
Neon Bezel with Lamp (left) . $0.50 


6 Volt Bezel with Lamp (right) $0.38 


Fuse Holder .... Front loading $0.44 
also Mini type $0.50 


Lamp Holder with Bezel (as 
used in 114 and 118) ...... $0.28 


Din Plug with .... Cable type $0.94 
socket (left) .... Chassis type $0.80 CANNON CONNECTORS . 
Microphone Plug .... Chrome $0.55 A full range of all X.L. Series of 
Plastic $0.62 Cannon Audio Connectors always 


in stock. 


40 Watt & 60 Watt Instrol-Playmaster 


GUITAR AMPLIFIERS 


All parts now available 


Like all Instrol-Playmaster kits, the 116 and 117 we 
Guitar Amplifier Kits are complete in every : > > % is 7 
detail, down to the last nut and bolt, and pre- oO . — 

cisely to “Electronics Australia” specifications. 
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Chassis is ready drilled, cadmium plated and fin- eee PRICE =z 
ally passivated to avoid fingermarking. The 40 Watt:complete kit of parts .. .. .. $8436 #3 
front label is beautifully finished with black let- 40 Watt built and tested .... .. .. $91.49 = 
tering on silver-white background, Kits for both 60 Watt complete kit of parts .. .. .. $92.31 = 
the 116 and 117 include extras such as 3 inputs 60 Watt built and tested .. .. .. .. $98.83 = 
(circuit included), vibrato and extra treble pull (Freight extra) = 
een and foot switch complete with chrome All parts available separately if required. = 
&. Chassis only ........ $4.60 (plus 75c postage) = 
Front Lael foie xk cas $2.80 (plus 20c postage) = 
Describes the complete range of modern Playmaster designs. To Broadway Electronics Pty, Ltd., 
All available in kit form or built and tested. 206 Broadway, N.S.W., 2007. | 
@ Amps No. 4 and 118 @ Control Units Please send me your free Kit Set 
@ Amp/Tuners 106 and 107 @ Stereogram 108 § Catalogue. : 
@® Tuners 111 and 114 @ 112 and 113 Trans Amp PISINOS occa nweevad tox euedeewbeees 
@ Bookshelf Speaker System @ 17 Watt Amp BD Kiiveed: i 
he Trans. Amp. 115 i etc. etc. etc, fees. Abt SRG H ROS ew RS Oe eee Ee 
STOP PRESS: Kits for 118 Magnetic Pre-Amp and Fuzz ae ee a ree | 


Box for Guitars now under way, (Postage Stamp Enclosed.) 


BROADWAY ELECTRONICS PTY. LTD. 


FE.S.& A BANK BUILDING, CNR. BROADWAY & CITY RO. SY ON Ey 


(Opp. Grace Bros.) 
Phone: 211-4224, 211-4244, 211-4213 
r tit | OUTLET 
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dimension of familiarity to the all- 
encompassing stereo program, 


All of the actors gathered in the | 
Assembly Hall for 10 live recording © 
sessions Over a period of six weeks. | 
Accoustical flats on their tables reduced | 


the effects of cross feed. Footsteps, rust- 


les and chair-scrapings were recorded 


as they took place. The final effort is 
a blend of these sessions, with the special 
effects, outside noises and control track 
added later. 


The Ampex equipment is rack-mount- 
ed in the spacious projection room of 
the building’s second-floor movie theatre. 
In the original building, the space was 
rarely used until toward the beginning 
of the nineteenth century when a 
museum was installed, complete with 
stuffed birds. To provide duplicating and 
standby capacity, one unit is a record/ 
reproduce machine and the other is a 
reproduce only. The recorders are used 
on alternate days, leaving the extra unit 
for standby. The combination allows 
operators to make their own play copies 
of tapes from masters and enables them 
to change and upgrade the program at 
any time. 


Each14-track tape machine uses seven 
two-track Ampex professional audio 
recorder electronics units, modified to 
include a muting relay to short line out- 
puts in every mode but “play.” These 
units have been transferred to deeper 
chassis for more effective cooling (units 
run for 11 hours a day). New connectors 
were installed to mate electronics with 
the AG-300-14 head assembly. The 
Ampex equipment is set up for virtually 
automatic operations of the entertain- 
ment cycle so a tour leader need do no 
more than insert a key in a tamper- 
proof lock in a door casement to start 
the show. 


To ‘accomplish this, Ampex engineers 
installed photo-cell assemblies and mem- 
ory systems in the control boxes of the 
AG-300-14 recorders. Lights and photo- 
cells are mounted in the tape path. As 
the tape runs between the cells, they 
sense transparent leaders spliced at the 
beginning and end of the program. At 
the end of the program, the machine 
goes into rewind {approximately one 
minute to rewind the entire program). 
When the beginning of the program is 
sensed, a forward relay cues the show 
up automatically. 

Building 14-track 
special problems. 
modified to take 


recorders posed 


The recorders were 
the wider tape by in- 


er 


ABOVE: Philip Stuart, 

creator of Stereo-Rama 

Fourteen, makes minor 

adjustments to one of the 

Ampex tape recorders 

used -at Knott’s Berry 
Farm. 


RIGHT: Close up view 
of the deck of one of 
the specially modified 
Ampex recorders, show- 
ing the 14-track head 
stacks, lengthened cap- 
stan and reel idlers and 
locking reel hold-downs. 


stalling take-up and wind motors with 
double the normal torque. Locking-type 
holddowns were permanently attached to 
the assemblies. Wider capstan and reel 
idlers were added and longer shafts were 
made for the capstan assemblies. Heavier 
solenoids were used for the capstan 
idlers and heavy duty silicon rectifiers 
were installed in the transport power 
supply. 

Staggered, optically-aligned, fixed 
azimuth audio heads with low imped- 
ance, 200-microinch gaps were designed 
to give adequate signal-to-noise ratios 
from the narrow tracks and retain good 
tracking and frequency response. This 
design also gives minimum crosstalk be- 
tween channels and good separation. 


Concealed speakers are located in the framing of each of two fireplaces 
in the Assembly Hall (left) and under ten tables in the same room (right). 
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Two patch panels, one for each of the 
recorders, were installed and intercon- 
nected so that the output which normal- 
ly comes from the reproducer can be 
jumpered to lead from the recorder; and 
the recorder input, which normally is 
connected to an external source, may be 
jumpered to lead to the reproducer. 

The automatic control circuit for the 
visual effects and audio special effects 
employs frequency sensitive circuits with 
solid-state SCR (silicon controlled recti- 
fier) switching to control the house lights 


| and candles and to switch the three 


audio special effects channels to any or 
all of ten surround speakers. 

Eight Lansing S-4000 solid-state 
power amplifiers were built into one 
rack to handle the 14 channels at 40 
watts per channel, Allen Bradley lock 
pots are located in the same rack. The 


| fourth rack in the system carries a 14- 
% channel monitor system. 


ee 


In the Assembly Hall, 38 Lansing 
speakers are built into the window cas- 
ings. Six unique Lansing speakers are 
mounted in the wall panelling, using 
balsa wood panels as voice and cone res~- 
onators. 

Two standard Lansing S-7 speaker sys- 
tems (standard studio monitors) are 
mounted in the fireplace casements and 
10 modified S-8 systems are located 
under tables, concealed by tablecloths. 
These systems use Lansing 375 theatre 
drivers for mid and upper ranges and 
S-7 woofers to give the desired bass 
quality. 


Plans to add additional special effects 
to the program, such as flickering candles 
and electric fires in the fireplaces, were 
abandoned, as it was considered that 
they would distract from the audio por- 
tion of the program. 


“This audio drama is a slice of reality,” 
Stuart said. “We have been careful to 
maintain a production standard befitting 
the Independence Hall project, the most 
elaborate reconstruction of any historic 
building in the world, and the subject 
the birthplace of the world’s greatest 
experiment in human freedom.” 


According to Stuart, more than 
450,000 people have seen the program 
since the exhibit was opened to the pub- 
lic on July 5, 1966. “Almost a third of 
the visitors have taken the trouble to 
write notes to Mr Knott expressing their 
enjoyment of the program,” Stuart said. 


Knott and Stuart are now working on 
a presentation covering the American 
Revolution. It will be a similar program, 
depending more on audio effects than 
visual ones, and will be housed in its 
own special building. 
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$S-30 


Model 1'710: Stereo recording and playback 
at its brilliant best! The functionally designed, 
easy to use Model 1710 features 4-track, 3-speed 
stereo/mono system—100 micro-inch gap head— 
40 to 18,000 cps frequency response range—built- 


in speakers—FM multiplex recording —4 hours of. 


recording per 1200 ft tape — auto shutoff—in- 
stant stop—powerful 2-Speed induction motor. 
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N.S.W.: Magnecord Australasia Pty., Ltd. 210 Clar- 
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agen sical 


By JULIAN RUSSELL — 


Bruckner — Symphonies No. 3 & 4 


BRUCKNER — Symphony 
Minor (1889 version), Vienna Phil- 
harmonic Orchestra conducted by 


Carl Schuricht. HMV _ stereo 
ASD2284. 

I have often written of my liking for 

Schuricht’s manner of presenting 


Bruckner without too much emphasis on 
the composer’s ponderous mysticism. He 
keeps slow tempos moving, where most 
other conductors make them sound very 
solemn indeed, This is _ particularly 
noticeable in the second movement of 
the Third Symphony, where the music 
remains always graceful and never mor- 
bidly introspective, And you will find 
the same _ graceful treatment in the 
Scherzo. The big muscular theme of the 
first movement emerges majestically and 
with enormous authority, a longer-than- 
usual reverberation period giving it 
plenty of time to hang in the air but 
without any clouding of succeeding bars. 

In a fine performance, Schuricht’s fin- 
est moments come in the Finale. This is 
built on two contrasting themes, one a 
chorale-like passage in block-like chords, 
the second a dance tune. Though they 
are often combined, Schuricht keeps 
them both impressively separate so that 
their simultaneous statement can be dis- 
cerned without recourse to a score, Only 
in this movement does the Vienna Phil- 
harmonic’s stately brass become a trifle 
strident, though I must admit that it is 
not without effectiveness, as used here. 
To those seeking a recording of the 
symphony, I can recommend this as the 
best at present available, at any rate on 
the Australian market. 

Schuricht, by the way, uses the 1889 
version of the score, “edited” and, 
according to some, debased by Franz 
Schalk. A similar situation exists among 
the various versions of other Bruckner 
symphonies for the composer himself 
made many revisions of his originals, 
sometimes off his own bat, but all too 


often on the recommendation of others j; 


— even pupils. All but the most dedi- 
cated Brucknerians will find such con- 
flicts about credentials tiresome and un- 
profitable. Moreover there is always so 
much controversy about the composer’s 
final wishes that much of the argument 
remains a guessing game. 

® * * 


BRUCKNER — Symphony No. 4 
(Romantic). Vienna State Symphony 
Orchestra conducted by Heinz Walt- 
berg. Concert Hall Stereo SMS- 
2489. 

Newcomers to Bruckner’ s music will 
find this a much easier work to digest 
and appreciate than the D Minor (No. 
3). Its title, “The Romantic” describes 
it admirably. The distant horn notes of 
the opening theme are perhaps the most 
romantic written since those at the be- 
ginning of Weber’s “Oberon” Overture. 
And they are played here in a manner 
that would not be put to shame by the 
great Barry Tuckwell’s own performance 


No, 3 in Dwith the London Symphony Orchestra. 


Tuckwell told me, when he was in Aus- 
tralia last year, that he always finds 
this one of the most worrying passages 
he is ever called upon to play. lt it 
doesn’t come off you might just as well 
give the performance away and play 
another symphony,” he told me. 

A point to be remembered is that this 
Concert Hall issue is offered at little 
more than half the price of the superb 
LSO performance with Kertesz for 
Decca. And at that price it is very good 
value indeed. Now and again some 
added richness of string tone would have 
been profitable. I got the impression that 
the number of first violins was not quite 
up to strength. The engineering is good, 
though it tends to thicken a little through 
the middle in the loudest climaxes. This, 
however, depends so much on the con- 
ductor and not the sound engineer that 
the same experience can often be had 
in a concert hall. All in all, I consider 
this an excellent buy both for tyros and 
devotees, 

* * 


DVORAK — Symphony No, 5 in E 
Minor, Op. 95 (From the “New 
World”) Cleveland Orchestra con- 
ducted by George Szell. Epic 
Stereo BC1026. 

The more I hear George Szell and 
the Cleveland the more unbounded my 
admiration becomes. I think I am safe 
in naming the orchestra the finest pre- 
cision instrument in the world today. 
Other great orchestras have other 
characteristics, the Vienna Philharmonic 
unmatched urbanity, the Berlin Philhar- 
monic superb poise and solidity, the Lon- 
don Symphony fire and elan, the Phila- 
delphia siimptuous richness of tone. But 
what makes the Cleveland perhaps my 
favourite among them all is the class- 
ical purity of Szell’s interpretations. 

Readers might find the following 
reminiscence significant. When I was 
in Vienna for five weeks in 1965, I 
attended many orchestral concerts 
which were ali well attended. The 
Cleveland and the LSO were among 
the visiting orchestras for the festival. 
But the only concert at which I saw 
every other conductor then in Vienna 
— Josef Krips, Keilberth, Bohm, Lud- 
wig and others — was Szell’s. They 
must have all felt that it was an occas- 
ion that they couldn’t possibly afford 
to miss. 

Szell recorded the “New World” on 
78s for Parlophone back in the 1930s. 
I thought then it was the best perform- 
ance I had ever heard and kept it for 
many years until it went the way of 
all 78s. (It would be interesting to 
know just how many classical 78s sur- 
vive today.) Listening to this . new 
recording I see no reason to change my 
mind, and I am not unmindful of Tos- 
canini’s great performance for HMV. 
Szell is half Czech, half Hungarian, and 
has a complete understanding of 
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Dvorak’s flashing changes of mood, in 
the first movement. Moreover, CBS 
recording engineer has been alert to 
every tiny change of orchestral timbre 
that accompanies them. 

And _ Szell’s Apollonian purity § of 
style insists on a cor anglais solo in the 
famous Largo delivered without the 
slightest trace of a sentimental vibrato. 
The opening brass phrase is noble with- 
out pomposity and the whole is a model 
of dignity and spaciqus emotion. The 
many changes of tempo and rhythm in 
the ScherZo are all brought off with in- 
imitable exactness, without ever losing 
their beguiling lilt. And the Finale 
swaggers along to a heart-lifting climax. 
I don’t think it will take you long to 
learn to live with the rather slow tempo 
at which Szell takes the second subject 
of the Finale. It might sound a little 
strange at first. Indeed, it still does to 
me. But I can see Szell’s point when the 
movement is reconsidered in retrospect. 
I can think of showier versions of this 
symphony, but none so perfect in taste, 
execution and engineering. 

*& * * 


STRAUSS (RICHARD)—Dance of the 
Seven Veils from “Salome”; Till 
Eulenspiegel’s Merry Pranks; Don 
Juan. ew York Philharmonic 
Orchestra conducted by Leonard 
Bernstein, CBS SBR235209. 

Unlike Szell, Leonard Bernstein sel- 
dom allows considerations of clasical 
purity of proportions to influence 
his essentially Dionysian readings. And 
he lets himself go almost entirely with- 
out restraint in the Dance of the Seven 
Veils. He slows up slow melodies — 
the famous waltz theme on the low 
Strings, is one example — until they 
drag tiresomely and so destroy the vol- 
uptuousness the composer intended. The 
result is often close to caricature. Then 
along comes the coda and Bernstein 
dashes off as if at the start of a Grand 
Prix race. 

You will hear the same indulgence in 
the Srosser emotional urges of Strauss’ 
music in “Till Eulenspiegel” but here 
the superb playing of the New York 
Philharmonic allows him to coast along 
on the orchestra’s virtuosity. They don’t 
sound nearly so hard driven or 60 reck- 
less. But despite this virtuosity I have 
heard many other readings I like better 
and which make the work’s witty points 
more deftly. 

the other hand the performance 

of “Don Juan” is the best I know. The 
whirling energy of the opening theme is 
quite overwhelming and the whole per- 
formance bubbles with the youthful 
energy of its creator. True, whenever the 
chance presents itself to sentimentalise 
a melody — he finds one not unexpect- 
edly in the oboe solo — Bernstein seizes 
it, But this music is better able to with- 
stand such assaults without damage than 
the two mentioned above. The engineer- 
ing of all a is Pag aad 


POULENE—The Story of Babar, the 
Little Elephant, 

HARSANYI—The Story of the Little 
Tailor 


Related by Peter Ustinov with the 
Paris Conservatoire Orchestra con- 
ducted by Georges Pretre. HMV 
Stereo OASD2286. 

One side of this charming disc should 
delight the young of all ages. I believe 
the story ts so well known that it calls 
for no description from me, though this 
is the first time I have heard it myself. 
It is recited by Peter Ustinov and is ac- 
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companied musically rather in the man- 
ner of Prokofieff’s “Peter and the Wolf” 
though without the lIatter’s thematic 
labelling of the characters. Instead 
Poulenc provides delicious little melodies 
—the waltz when Babar buys himself 
some clothes is one of the sweetest 
trifles I have heard for a very long time 
—eloquently descriptive of the narrative. 

“The Little Tailor” is also quite 
charming but its sophistication is not so 
well hidden as in the Poulenc. It, too, has 
its eloquent moments, of which perhaps 
the most immediately attractive is the 
description of a wild boar grazing peace- 
fully. But, generally speaking, Harsanyi’s 
tunes are more commonplace than Poul- 
enc’s and it tends from time to time to 
archness in a manner alien to “Babar.” 
But this is a factor that will be of im- 
portance only to grown-ups and even 
some of these might well find the whole 
disc equally delightful. Children will 
love both sides without any reservations. 

* * * 

ARNE—Songs to Shakespeare’s Plays. 
Maureen Forrester (alto); Alexander 
Young (tenor). Vienna Academy 
Chamber Choir; Vienna Radio 
Orchestra conducted by Brian Priest- 
man, Calendar Classics Stereo 
SC66-9,138. 

British soloists with a Viennese choir 
and orchestra give a satisfying account 
of these all-too-seldom heard settings of 
Arne. In all, there are 15 songs but, 
strictly speaking, only 13 come from the 
plays. Two, “Soft Flowing Avon” and 
“Sweetest Bard,” are settings of odes to 
Shakespeare though they fit quite easily 
into the context of the others, both 
stylistically and atmospherically. Arne 
worked in a period dominated by the 
music of Handel and J. C. Bach but 
managed to keep his style uninfluenced 
by the current fashion. It is quite in- 
dividual and usually highly expressive 
of the texts. 

Maureen Forrester (contralto) sings 
some of the songs, Alexander Young 
(tenor) the others. Both are good and 
any shortcomings they might show are 
common to the majority of English ora- 
torio singers. Thug Miss _ Forrester’s 
voice is a trifle heavy for some of the 
lighter numbers but is heard to splea- 
did advantage in “Soft Flowing Avon.” 
Alexander Young has perfect diction — 
every syllable jis audible — but tends 
to preciousness in his delivery. These, 
however, are details that might easily 
be disregarded in enjoyment of the 
songs themselves. The string tone is 
occasionally a thought too rich for the 
harpsichord and on the first side the 
balance varies from item to item, but 
becomes more secure on the reverse. At 
its budget price ($2.95) I consider it an 
excellent buy. 

* * * 


BEETHOVEN — Septet in E Flat 
Major, Op. 20. Members of the 
Vienna Octet. World Record Club 
Stereo S§/T4160. 

Here is a delightful example of cham- 
ber music at its most mellifluous. The 
work is an early one, full of the most 
graceful melodies and felicitous inven- 
tion. Those who already know the 
Vienna Octet need no further recom- 
mendation from me than an assurance 
that they will fing them at their best 
here. Everything is effortless, spon- 
taneous, flexible and immaculate in en- 
semble. Nothing is hurried, nothing is 
dragged. Just the right tempo has been 
chosen for every movement. And, 
although the original recording was 
made back in 1960, it stands up well to 


more recent competitors in tonal quality 
and balance. It is music that can be 
listened to and enjoyed without the 
slightest effort. 

* * fw 


DEBUSSY—Pour Le Piano. Images, 
Books 1 and 2. Children’s Corner 
Suite. Philippe Entremont, Piano. 
CBS Stereo SBR235205, 

I prefer Entremont in more extro- 
verted music than the Debussy he plays 
here. His far from gentle treatment of 
the first piece in “Pour Le Piano,” with 
its crisp touch more suitable to the 
music of Ravel, I found too brusque 
and showy for my taste. He is better 
in the second, a Sarabande, and in 
the Toccata the fast passages are beauti- 
fully aerated with, however, here and 
there, a momentary carelessness. 

His playing of the two books of 
“Images” is mixed, some of it is suit- 
ably delicate with careful attention paid 
to the composer’s shifting sonorities, 
some of it too flashy altogether. I play- 
ed the old Gieseking recording of 
“Images” immediately after Entremont’s 
and enjoyed the pieces vastly more. I 
liked best Entremont in the six pieces 
of the Children’s Corner Suite, even 
though in these he would be far from 
my first choice. Moreover, the some- 
times rather squashy tone of his piano 
fee me feel far from comfortable at 
imes. 


* * * 
STRAVINSKY — Les Noces. Basia 
Retchitzka (soprano); Lucienne 


Devallier (contralto); Hugues Cue- 
nod (tenor); Heinz Rehfuss (bass). 
Swiss Romande Orchestra conduct- 
ed by Ernest Ansermet. 
Symphony of Psalms. Le Choeur 
des Jeunes de Lausanne; Le Choeur 
de Radio Lausanne. Swiss Romande 
pedir arta gaa id Ernest An- 
serme ecord ocie S 
S/6226. sf aaa 

This is a splendid coupling of two of 
Stravinsky’s finest works, though I must 
warn that neither is easy to listen to by 
those unfamiliar with what might be 
dangerously referred to as Stravinsky’s 
middle period. “Les Noces” came 
immediately after “Le Sacre du Prin- 
temps,” during the period when the 
composer’s chief preoccupation was 
rhythm. But where, in the “Sacre” he 
used a very large orchestra in a devast- 
ating assault on the pulse and ear, in 
“Les Noces” he uses only four pianos, 
a very large percussion group, and a 
quartet of solo voices, Its rhythmic 
impact, however, is just as overwhelm- 
ing as that in the “Sacre.” 

It was originally intended as a ballet, 
the subject of which was a Russian 
peasant wedding in the middle nineteenth 
century. It never won the acclaim of 
its three great predecessors, “Firebird,” 
“Petrouchka,” and the “Sacre,” but has 
recently been revived in Europe and. the 
U.S. with more success. It is starkly 
descriptive and I still find it enormously 
exciting, especially in Ansermet’s clean 
cut and vigorous performance, about 
which the only criticism I can make is 
an occasional hesitancy in a change of 
tempo. The sound (1961) is still good 
and the balance between voices and in- 
struments all that it should be. 

Stravinsky has all his life been a 
deeply religious man and his Symphony 
of Psalms is a work of moving reverence 
and faith. The composition of the 
orchestra is unusual no clarinets, 
violins or violas but extra wind and two 
pianos. The effect is both astonishing 
— at first — and impressive. To enjoy 
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ful! appreciation of its subtleties I sug- 
gest you turn up the volume control 
just a little. You will find it quite un- 
like anything you have ever heard be- 
fore. And again Ansermet’s reading is 
admirable and his performers, with 
minor reservation only, fine. 
* * * 


PROKOFIEFF-—Piano Concerto No. 3 
in C Major, Op, 26. Piano Concerto 
No. 5 in G Major, Op. 55, Samson 
Francois with the Philharmonia 
Orchestra conducted by Witold 
Rowicki. World Record Club 
Stereo S/T4159. 

Samson Francois has a very big 
public in France which I find strange 
because, generally speaking, the French 
are not a sentimental people and pride 
themselves on their wit and sense of pro- 
portion. I am aware that this is a 
dangerous generalisation and that some 
French are as sentimental as the Irish. 
But Francois is a pianist I would never 
have expected to win popularity from 
so large a section of the public. In his 
choice of, and frequent changes of tempo 
he often shows scant respect for the 
composer’s wishes, In short, his is the 
opposite of classically proportioned play- 
ing. 

The Third Concerto fares worst 
under this ill-treatment. It loses its 
sparkle and its characteristic pugnacity. 
The Fifth is an odd work, comparatively 
unknown to the majority of those con- 
certgoers familiar with the third. But 
it is better suited to Francois’ rhapsodic 
style, with its overdone rubatos and 
freakish speeds. Another point that put 
me off this disc is the undue prominence 
awarded the soloist at the expense of 
interesting orchestral parts, the more to 
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level bubble and levelling controls. 

Dimensions: 15¥%2in x 12%in. 

Weight: 22Ib. 

3in clearance below top of mounting board. 

4in clearance above top of mounting board. 


SUGGESTED LIST PRICE FOR THE 
FOLLOWING 


TRUSSES cs ce ee ek ae on ey SSD 
TP14 Pick-up Arm .. .. .. .. $62.50 
TD124-3012 SME Plastic mting board $7.87 
TD124-3009 SME Plastic board at .. $5.80 


A low speed (375 r.p.m. at 50 cps) double synchronous motor, mounted on the fixed 
frame of the unit, drives by means of a long rubber belt, a 6%in flywheel supporting the 
12in turntable platter, The bearing for the tt:ratable platter and the wooden board for 
the pick-up arm are supported by an inner frame resiliently mounted on damping elements 


inside of the fixed frame. 


Some of these models’ many features include . .. 


@ Excellent speed regularity: better than 
0.2% peak to peak, 

@ Lowest rumbie level presently available. 

@ Interchangeable wooden board for mount- 
ing different’ types of pick-up arms, 

@ Very reduced overall height: Sin. 

Dimensions: 15¥%ain x 12%in x Sin. 

Weight: 151b. 


Distributed throughout Australia by 


Audio Engineers -. «~ 


342 KENT STREET, SYDNEY — 29-6731 


Suggested List Price 


TD150 


$103 
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be regretted since, when his orchestra 
can be heard, Rowicki is always inter- 
esting. And still a third shortcoming is 
the obvious absence of rapport between 
conductor and soloist on many important 
matters of collaboration. 
* * * 
MENDELSSOHN—Symphony No. 3 in 
A Minor Op, 56 (Scotch). Gewand- 
haus Orchestra of Leipzig conducted 
by Franz Konwitschny, World 
Record Club Stereo S/T4207. 
Like whisky this is known as Scotch, 
not Scots or Scottish, a point on which 
members of that race are touchy in 


other contexts. But that apart I found 


this performance very commonplace, the 
orchestra {once one of Europe’s finest 
though many years ago), dull and the 
engineering woolly. Even at its club 
price it’s no bargain when it.is known 
that Peter Maag’s admirable recording of 
the “Scotch” with the London Symphony 
for Decca has just been issued here on 
that company’s cheap “Ace of Clubs” 
label and has, as a bonus not included 
in the WRCs disc, an equally good 
account of the “Hebrides” overture. 
* * * 


ELGAR — Pomp and _ Circumstance 
Marches Op. 39, Nos 1-5. Elegy, 
Op. 58. Sospiri, Op. 70, Overture 
“Froissart,’ Op, 19. Philharmonia 
and New Philharmonic Orchestras 
conducted by Sir John Barbirolli. 
HMV Stereo OASD2292. 

You'll find grand, stirring music in 
the Marches on this disc, all wonderfully 
scored and played in a manner that 
reflects the scarlet and gold of Edward- 
ian pagentry. All are wonderfully scored, 
and who can write so well for brass, 
Sibelius excepted? Nobody that I know. 
Nowadays when contemporary composers 
mute their brass so that all you hear 
are little squawks, students should study 
these scores again and again to appreci- 
ate how noble that section of the orch- 
estra can be made to sound — if you 
know how. 

Just as the Marches proclaim Elgar’s 
mastery of brass scoring, the items on 
the reverse advertise his skill with the 
string section of the orchestra, too. The 
only item I failed to enjoy was the early 
overture, “Froissart” which, despite its 
abundance of youthful rhetoric and 
chivalry, I can imagine interesting to 
none but musicologists today. 

By the way Barbirolli is, despite his 
name, of British birth and upbringing 
and in his understanding and love of 
Elgar’s music is not surpassed by any 
other British conductor, Boult and Sar- 
gent included. 

* * * 


LISZT — Piano Concerto No. 1 in E 
Flat Major. Piano Concerto No. 2 
in A Major. Edith Farnadi (piano) 
and the Vienna State Opera Orch- 
estra conducted by Sir Adrian Boult. 
Calendar Classics Stereo SC66/ 
9140. 

Edith Farnadi plays these two con- 
certos pleasantly enough with perhaps 
a little too much dwelling on: some ‘of 
the more lyrical moments. She is noth- 
ing if not romantic. Personally I like 
to hear a little more brio in these ex- 
hibitionist pieces, and that is a missing 
factor on this recording. At any rate, 
even if it were there in the actual per- 
formance, dated woolly sound would 
prevent it being appreciated. Although it 
is put out at an economy price, $2.95, 
there are nowadays many preferable 
competitors that should be considered 
first. | 


DOCUMENTARY RECORDS 


Reviewed by Glen Menzies 


JOHN F. KENNEDY. THE DEATH 
— THE WARREN REPORT — 
—THE CONTROVERSY. Capitol 
Probe Series, mono 2677. 


This hour-long documentary falls into 
two parts. Side 1 is concerned with the 
assassination of President Kennedy and 
the events surrounding it, and the sub- 
sequent murder of Lee Harvey Oswald. 
Side 2 looks at the findings of the 
Warren Commission and some of the 
ertsuing controversy. The voice of 
Oswald’s murderer, the ailing Jack Ruby, 
is heard on this side in a recording of 
execrable quality taken in his cell. The 
producer, Lawrence Schiller, however, 
has gone to great pains ito contact and 
record the voices of people who had 
something important to say about what 
they saw on that fateful Friday morning 
on November 22nd, 1963 in Dallas, 
Texas. 

I fully expected that a good deal of 
the emotion-laden material from broad- 
casts on the day would have ‘been used 
but, instead, we hear the people con- 
cerned looking back from a distance of 
several years. Among them are the priest 
who administered the last rites to the 
dead President; the wife of Congressman 
Earle Cabell, who was in the motor- 
cade; White House Press Secretary 
Malcolm Kilduff who remembers his feel- 
ings of apprehension beflore the Dallas 
visit; and Charles Brehm, who was stand- 
ing with his young family within a few 
feet of the President’s car when the 
bullets struck. Later on we hear Brehm 
again in a taped interview made in Dallas 
on the day of the assassination, as a 
deeply shocked onlooker. ,; 

This kind of thing is extremely effec- 
tive documentary material when used as 
it is here. Further immediacy is given 
to Side 1 with the voice of Lee Harvey 
Oswald at a Press conference, and later 
the dramatic newscast where Oswald was 
shot before the TV cameras with his 
voice clearly heard just before the shot 
is fired. The somewhat breathy descrip- 
tion by the commentator (if it is the 
genuine one on the day) sounds most 
odd, more as if he were re-enacting the 
scene using a peculiar verbal shorthand 
to describe what is happening — a la 
“Randy Stone” in “Nightbeat.” 

After the objective presentation of the 
facts on Side 1, part 2 is something of 
a shock because it is soon apparent that 
this is to be a less than objective look 
at the critics of the findings of the 
Warren Commission, especially Mark 
Lane, author of the book “Rush to 
Judgment.” Mr Lane has also produced 
a long TV feature in which he makes 
out a very plausible case against the 
findings of the Warren Commission, and 
one of the most interesting aspects of 
listening to this record was hearing it 
within days of watching this actual TV 
film “Rush to Judgment” on local tele- 
ViSion. 

The narrator on the record refers to 
this film as something “Lane has pro- 
fitably distributed overseas,” a somewhat 


unfortunate remark which makes one 
suspect that the producer has an axe 
to grind. In actual fact, the Lane theories 
are refuted on the disc in a much more 
effective way by independent speakers 
such as Professor W. J. Liebler, Assistant 
Counsel on the Warren Commission, and 
Congressman Ford, a member of the 
Commission. 

Listening to the documentary at this 
distance from the United States, one 
learns with surprise that societies have 
sprung up all over America which sift 
and sift again all the available material 
relating to the Kennedy assassination. 
There is even one man who can cite 
chapter and verse of the Warren Report, 
others who correspond with each other 
over the most minute details. 

As a piece of documentary making, 
“The Controversy” has been put together 
very well indeed. The narrator and the 
various speakers dovetail together most 
effectively and the voices are extremely 
well recorded in most cases. The only 


background music is provided by sparse’ 


use of a few chords struck on a guitar. 
It is a great pity that the narrator uses 
a special tone of voice when speaking 
of the critics of the Warren Report. I 
have always believed that the function 
of the narrator was to remain a little to 
one side of the emotional arena — in- 
terested, but taking no sides. 

In spite of the bias revealed, this 
documentary has value in that it lets us 
hear eye witnesses recalling this his- 
torical event and others taking issue 
with the Warren Report but on the other 
hand we wonder whether there is much 
more to be gained from raking over the 
embers in further books, films and rec- 
ords. What really remains is the un- 
changeable fact that the death of Presi- 
dent Kennedy was an “American Trag- 
edy” of the first magnitude. 


* ® * 


BEATRIX POTTER: “The Tale of 
Jemima Puddleduck.” Cicely Court- 
neidge, Vivien Leigh and Company. 
Produced by Fiona Bentley. Songs 
and Music by Cyril Ornadel. Chil- 
dren’s Record Guild of Australia 
(EP45) CG23. (Available from 
World Record Club.) 


A performance to treasure on_ this 
little disc is given by Cicely Courtneidge 
as Jemima Puddleduck. Another one of 
Miss Potter’s immortal creations from 
the animal world, Jemima Puddleduck is 
rather muddleheaded, and has a simple, 
trusting nature which leads her into some 
trouble with a certain Mr Fox. Miss 
Courtneidge in top form goes all out for 
something larger than life, in fact very 
much like the Cicely Courtneidge of old, 
on those marvellously funny records she 
made with the Hulbert brothers and 
others back in the 30s. (At least one of. 
them, “Laughing Gas,” is a classic of 
its kind.) Here, as Jemima, she reveals 
much of the old verve and vivacity. 

Sparkling musical arrangements have 
been provided by Cyri] Ornadel, and a 
strong supporting cast makes up the rest 
of the farmyard group who surround 
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Jemima with help and advice. The late 
Vivien Leigh makes an easy to listen 
to narrator. 


& * w 


TOAD OF TOAD HALL from the play 
by A, A, Milne, adapted from “The 
Wind in the Willows” by Kenneth 
Grahame. Music by H. Fraser- 
Simpson. Children’s Record Guild 
of Australia (EP45) CH-7. (Avail- 
able from World Record Club.) 

“Wind in the Willows” is, of course, 
one of the best loved of all children’s 
books and on this record we have what 
is an entirely charming excerpt from 
A. A. Milne’s play. The story here is 
concerned with Toad’s mad desire to own 
a fast sports car, and being very rich he 
soon does, much to the confusion of 
everyone else on the highway. After 
being gaoled for his misdemeanours, he 
sets out with his friends Rat and Mole 
to reclaim Toad Hall which has been 
taken over by Stoats and Weasels. The 
interlopers are dislodged to the sound of 
“A-Walloping We Will Go” and some 
wonderful sound effects. The songs by 
H, Fraser-Simpson are all most infec- 
tious with a Gilbert and Sullivan air 
about them and, apart from a rather 
wobbly soprano at the beginning, are 
well sung. 

A. A. Milne has made a wonderful 
job of turning the creatures of Kenneth 
Grahame’s classic into stage characters, 
and the actors on this record relish their 
parts. A full-scale double LP set exists 
of the whole work, but this little disc 
will make a good start where the chil- 
dren of the house have so far not been 
exposed to the charms of “The Wind in 
the Willows.” | 


ACOS CHANGER DUST BUG 


Essential to all who value their records, the 
Changer Dust Bug clips easily over most changer 
arms and sweeps the record both before and 
behind the stylus, at the same time depositing a 
very fine antistatic film which prevents dust 
attraction through static changes. Record and 
styli life can be increased by up to five times with 
a Changer Dust Bug. Spore fluid, bristles and 
plush pad are available in complete spares kit. 


AMPLION (A/SIA) Pty. Led., 
29 Major’s Bay Rd., Concord, N.S.W. 


THE EQUIPMENT 
EXCHANGE BULLETIN 


is Australia’s informal — electronics 
experimenters’ magazine, featuring 
theory and practice in haphazard but 
fascinating combination. Send 4}4in x 
104in stamped SAE for a sample copy, 
to: P.O. Box 177. Sandy Bay, 7005. 
Or send $1 for a glorious year of 
EEB to the Subscription Editor: 


R. A. WALTON 


115 Wilmot Street, Huonville, 
Tasmania, 7109 
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NEW RELEASE 
1010S © 


Dual 


— WITH CUE CONTROL 


Besides the well known features of the popular IOIOA series the 
new DUAL 1010S is now available with the added feature of a CUE-CON- 
TROL. This control is a shock free and extremely accurate pickup arm ele- 
vation system by which the pickup can be positioned over any groove and 
then lowered with an accuracy completely impossible with the human hand. 


_ The DUAL 10108 is available in 3 versions: 
1 STANDARD: Two pole motor - 8” turntable-Crystal cartridge $65.00. 
2. HI-FI: Two pole motor - 11” turntable - Crystal cartridge $70.00. 
3 DE-LUXE: Four pole shielded motor - 11” turntable 


Without cartridge $70.70. 
With crystal cartridge $84.20. 
With Shure Magnetic Cartridge $96.70. 


FRED A. FALK (SALES) PTY. LTD. 


28 King Street, Rockdale, N.S.W. — Phone 59 4783 - 59 7731 


Distributors: 

N.S.W.—AIlll leading Electrical Houses. 

VIC.—Radio Parts & Electrical Houses. 

QOLD.—Ron Jones—P/L 7-9 Merton Road South Brisbane 


S.A.—AIl leading Electrical Houses 
_. W.A—Athol M, Hill, 613 Wellington St., Perth 
TAS.,—All leading Electrical Houses 
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Bruntional 


CHORUSES FROM THE MESSIAH 
{Handel), The Philharmonia Or- 
chestra conducted By Otto Klem- 
perer; The Phitharmonia Chorus, 
Chorus Master Wilhelm Pitz, Organ, 
Ralph Downes; Harpsichord Con- 
tinuo, Otto Freudenthal. Stereo, 
HMYV OASD-2288, Also in mono 
OALP-2288. 


Interest: As per title. 
Performance: Of highest order. 
Quality: Excellent. 

Stereo: Normal. 

This album is identified lin the notes 
as having come from the complete 
HMV/Angel set, in 1965, which earned 
the remark by Rodger Fiske of “The 
Gramophone”: “I am prepared to state 
positively that, on these records, the 
choruses are sung better than any other 
version.” . 

The soloists’ names from the same 
performance are retained on the cover 
but they are not heard as soloists any- 
where in this album — Elisabeth 
Schwarzkopf, Grace Hoffman, Nicolai 
Gedda and Jerome Hines. 

Without seeking to debate Rodger 
Fiske’s firm opinion, based presumably 
on extensive listening, I have every rea- 
son to concede that it could be true. It 
is, indeed, a fine performance of chor- 
uses that will be familiar to all 
with an interest iin classical or de- 
votional music: And The Glory Of The 
Lord — And He Shall Purify — For 
Unto Us A Child Is Born — Glory To 
God — His Yoke Is Easy — Behold 
The Lamb Of God And His Stripes, 
Alt We Like Sheep — He Trusted In 
God — Lift Up Your Heads — Let Us 
Break Their Bonds Asunder — Halle- 
lujah — Since By Man Came Death — 
Worthy Is The Lamb. Amen. 

the music appeals, you can buy 
with every confidence (W.N.W.). 
* * * 


I HEAR MUSIC. Stereo, Sacred (Gospel 
Film Ministry) LPS-4021. 
Interest: Sacred’s leading artists. 
Performances: Top-line. 
Quality: Good. 
Stereo: Normal. 

I often wonder why manufacturers 
don’t release more records like this one 
— an album containing performances by 
fourteen of the leading artists under con- 
tract to ‘Sacred Productions Inc. of 
Waco, Texas. In a sense, of course, it is 
a “sampler” but it is neither presented 
nor “ballyhooed” as such. It is presented 
in dts own right as a concert of Sacred 
music. And an excellent concert it is: 

Close To Thee (Ralph Carmichael 
Orchestra)—Pass Me Not (Bob Daniels, 
bass) — Standing In The Need Of 
Prayer (Sunday Sing Vocal Trio), — I 
Will Sing Of My Redeemer (Lorin Whit- 
ney, organ) — Anywhere With Jesus 


(Norman Nelson, tenor) — Cleanse Me 
(Wesley and Marylin Tuttle, vocal duet- 
tists) —- Zion’s Hill (Robert Bowman, 
baritone) —- Near To the Heart Of God 
(Ralph Carmichael Singers) — God Will 
Take Care Of You (Alan McGill, bari- 
tone) — My Jesus I Love Thee (Bud 
Tutmarc, Hawatian) — Battle Hymn 
(Beth Farnam, soprano) — Hallelujah, 
What A Saviour (Bob MicGrath, tenor) 
— Revive Us Again (organ) — Saviour 
Like A Shepherd, Lead Us (Evangeline 
Carmichael, contralto). ; 

A good one for your collection. 
(W.N.W.). Fe ‘ 


HAND IN HAND WITH JESUS. 
Skeeter Davis. Stereo, RCA LSP- 
3763. Also in mono LPM-3763. 
Interest: Genitly swinging Gospel. 
Performance: Very smooth. 

Quality: Above reproach. 
Stereo: Normal. 

In the jacket notes, written by the 
Pastor of the church with whiich she 
is a communicant, Rev. Robert 
Daugherty recalls the occasion when 
Skeeter Davis walked forward in a re- 
vival meeting and expressed her. desire 
to walk “Hand In Hand With Jesus.” 
This song, and those which follow, are 
presented as a witness to a faith which, 
he sa'ys, has remained firm through Skee- 
ter Davis’ years as a professional singer. 

Recorded in RCA’s Nashville studios, 
the whole presentation bears the stamp 
of the Nashville team — a gently swing- 
ing sound, with organ, piano, guitars, 
bass, percussion and chorus. In fact, it’s 
one of those albums that should please 
old and young alike. 

The titles: Hand In Hand With Jesus 
— It’s Different Now — Do You Know 
My Jesus — No Tears In Heaven — 
Who Am I? — O Come, Angel Band — 
Precious Memories — I’li Meet You In 
The Morning — Ohild Of The King — 
Whispering Hope—How Beautiful Hea- 
ven Must Be—Won’t Have To Cross 
Jordan Alone. 

I liked it: I think you will, too. 
(W.N.W.). “ ‘ 


FORTH IN THY NAME. Concordia | 


Seminary Choir. Organist and Direc- 
tor, James Thiele. Stereo. DAVAN 
LRDS-001. Also available in mono 
LRD-001. Davan Recordings, 21 
Ruthven Avenue, Magill, S.A. 
Interest: Lutheran hymns. 
Performance: Commendable. 
Quality: Good. 

Stereo: Modest. 

“Davan” is a new label, this time ema- 
nating from South Australia. The pro- 
prieter, David H. Pfitzner, advises that 
interstate distribution has been arranged 
but the address is given above for those 
readers who may be unable to purchase 
the album through their normal supplier. 
As explained in the jacket notes, Con- 
cordia Seminary is a training centre for 
ministers and teachers of the Lutheran 
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Church in Australia. As an essential part 
of their training, the students study 
church music and give their training prac- 
tical expression in what here transpires 
to be a most excellent male choir. 

Many of the: hymns, quite unknown 
to me, are drawn from. traditional 
sources and will appear, so the notes in- 
dicate, in a new Lutheran hymnal, soon 
to be issued. A sheet accompanying the 
album sets out the words in full and 
indicates authors, where known, the rele- 
vant dates and also identifies the tunes 
used, many of them dating back hun- 
dreds of years. 

Interest therefore divides between the 
highly trained and responsive choir and 
music that, for the most part, predates 
the more usual run of Gospel hymns: 
Forth In Thy Name — Christ, Thou 
Strong Guardian—Psalm 46—A Mighty 
Fortress — I Will Sing My Maker's 
Praises—Psalm 150—For Ever With 
The Lord My Precious Saviour, Thee. 
Desiring — Come, Holy Ghost, Our 
Souls Inspire — Rise, Children Of The 
Kingdom — At The Cross Her Station 
Keeping — Jesus Our Saviour, All of 
Joy The Giver — In Thee Is Gladness 
— Sun Of Righteousness Divine — Sing 
To The Lord Of The Harvest — Light 
Ever Gladsome. 

The review would not be complete 
without mention of the excellent accom- 


“INNERBOND” (Regd.) 


BONDED 
ACETATE 
FIBRES 


For packing in 


SPEAKER ENCLOSURES 


A new resilient Bonded Wadding made from 
ultra fine Cellulose Acetate Fibres that gives 
high efficiency for Sound Absorption. 


“INNERBOND" is light, clean dust free and 
easy to handle. Because all the fibres are 
bonded “INNERBOND" will hang as a ‘'cur- 
tain'' and will not fracture or break down 
due to vibration. 


"INNERBOND" is odourless, highly resistant 
to attack by bacteria or fungus and is vermin 
repellent: “INNERBOND" at : 
has a nominal thickness of I|'' and at this 
density is recommended as a_ packing in 
Speaker Enclosures for Sound Absorption. 


Igoz sq. yd 


STOCKISTS 


SYDNEY—Arrow Electronics Pty. Ltd., 432 
Kent St.; menace y Electronics Pty. Ltd., 
Broadway and City Rd. 


MELBOURNE—J. H. Magrath and Co. Pty. 
Ltd., 208 Little Lonsdale St. 
123 


BRISBANE—A. €—. Harrold Pty. 
Charlotte St. 


ADELAIDE—Duncan Agencies, 57 Woodville 
.. Woodville; General Accessories, 8! 
Flinders St. 


PERTH--General Accessories, 46 Milligan St. 
if unobtainable 


yd. as above send $2.00 
For 2 sq. yds. as above send $3.75 
For 4 sq. yds. as above send $6.50 


Postage paid in Australia and Territories. 


Ltd., 


For 1 sq. 


to the manufacturers 


WONDER WOOL 


PTY. LIMITED. 


87 James Street, Leichhardt, N.S.W. 
BOX 548 — G.P.0., SYDNEY. 
Phone: 56-2780. - 


NEW Zacuz/ 


IN HI-FI STEREO EQUIPMENT BY CLASSIC 


Based on the R. & H. Playmaster 106 and 
101 Amplifiers with these added features:- 


@ Loudness control giving bass boost at low volume. 

@ Sensitivity switch — normal or wide band. 

# provsion for tape recorder with separate record-play 
switch. 

@ Calibrated dial available for all States showing main 
stations in larger type. 

@ Fully guaranteed. 


SPECIFICATIONS COMMON TO BOTH UNITS 


@ Inbuilt high gain tuner with a frequency coverage of 530 to 1,600 K.C. @ EM84 tuning indicator siving accurate tuning with ease. @ Two 
channel tone control stage with separate bass and treble controls. @ Input facilities with switching for pick-up and stereo of mono tape recorder 
for record of play back. @ Chassis is plated and mounted in attractive and durable metal case finished in grey with control panel in black and 
silver with matching knobs. @ Valves used:—4 6GWS8, 12AX7 or 12AU7, 6AN7, 6N8, EM84 and 2,210 diodes. Dimensions 1543" x S%4"' x 11°. 


106 UNIT WITH TUNER 101 UNIT WITH TUNER 
@ Output 8 watts per channel (16 watts). @ Output 11 watts per channel (22 watts). 
@ Incorporating Ferguson type O.P. 412 grain orientated output trans- @ Incorporating Ferguson type O.P. 387 grain oriented output trans- 
formers giving a frequency response of 20 to 30,000 cycies. formers giving a frequency response of 20 to 30,000 cycles, 


106 AMPLIFIER WITH GARRARD CHANGER 101 AMPLIFIER WITH GARRARD CHANGER 


AND HI-FI SPEAKERS AND HI-FI SPEAKERS 
Type 3000 changer fitted with 9th Sonatone ceramic cartridge and Type AT6 changer fitted with Sonatone 9TA ceramic cartridge and 
diamond stylus and two Magnavox 8WR or Rola 8CM. 8in Hi-Fi diamond stylus and two Rola 12PX 1i2in speakers or two Philips 9710 


speakers. ual cone Hi-Fi 8in speakers. 
| $160.00 190.00 


d 
FREIGHT EXTRA 


PLAYMASTER THE NEW MULLARD 
BOOKSHELF LOUD | BOOKSHELF MINI 
SPEAKER SYSTEM | SPEAKER UNITS 


Complete unit, built. wired and polished As featured a “Mullard Outlook,” 


in wainut, teak or le. April, 1966, issue. 
. nis These units designed by Mullard and Magnavox 


$ 30 eogseers compare favourably with imported 

B/S Speakers costing more than twice the 
amount and are ideal where free is limited. 
Incorporates the Magnavox 6WR 6in Speaker 
and the new 3TC k 11 tweeter frequency 
response, $0 to 18,000 cycles. Power rating 
max. 8 watts. Polished in rosewood, teak, 
maple or walnut. 


Available in 7% or 18 ohm impedance. 


Post and packing CABINET 
DIMENSIONS $17.50 each '°s, 354,72 $27 each DIMENSIONS 
ie" « 12° « 7” Available 74 or 1§ ohm impedance. Post and packing: N.S.W. $1.80, Interstate $2.96. i4in x Bin x Bin 


NEW SUPER BOOKSHELF SPEAKERS as featured in December '66 “Electronics Australia.” Finished in Teak, Walnut or Maple 
$39.00 each, postage $2.00. 


NEW AMPLIFIERS AND TUNERS BASED ON THE 
PLAYMASTER 106 AND 107 


Post and packing: 

N -S.W. $2.00, Interstate $3.00. 
Complete kit of parts lese Cabinet but 
including Speakers, Inductance, Condenser, 
Resistor, Innabond and Speaker Silk. 


casiner ™ 


107 AMPLIFIER AND 106 AMPLIFIER AND 
TUNER . 


$79.50 
FREIGHT EXTRA 


TUNER 


$104.00 
FREIGHT &XTRA 


106 AMPLIFIER 
@ pn ar 8 watts er 
channel (16 watts). er- 
guson oriented grain out- 
put transformers with a 
response of 20 to 30,000 


‘4107 AMPLIFIER 
@ Output 5 watts per 
channe] (10 —s watts). 


Hed : a be ia oe @ Inbuilt high-gain tuner with a frequency coverage of 530 to 1,600KC. 


SPECIFICATIONS COMMON TO BOTH UNITS 


a 
eponse @ Two-channel tone contro] stage with separate bass and treble controls. 
cycles. OF 2 See @ Switching facilities for pick-up and stereo or mono tape recorder for record or play-back. spew 
@ Loudness control giving bass boost at low volume. @ EM84 tuning indicator. 
Valves used: @ Chassis plated and mounted in attractive metal case finished in grey with control @ Valves used 6AN7 6N8, 
6AN7, 6N8, 2— peo! in silver and black with matching knobs and switches, 12AU7 or 12AX7. 4 — 
12AT7, 2—6BQS, and @ Dimensions: 134%4in x $%in x Iiin, 6GW8 and 2 — 0A210 
6CA4 rectifier. @ Fully guaranteed. rectifiers, 


THE ABOVE AMPLIFIERS SUPPLIED WITH THE NEW GARRARD 1,000 CHANGER WITH RONETTE CARTRIDGE AND 
TWO MAGNAVOX 8WR OR ROLA 8CMX HI-FI SPEAKERS 
107—$116.75 106—$ 141.25 


CLASSIC RADIO 


245 PARRAMATTA ROAD, HABERFIELD, N.S.W. PHONE 71-2145 
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BREAKTHROUGH 


IN PICK-UP 
ting Beaters 


INCORPORATING THE 
U-15 MINICONIC SEMI- 
CONDUCTOR CARTRIDGE 


THE REVOLUTIONARY EUPHONIC De te 


SEMI-CONDUCTOR TRANSDUCER SMIASHES 4 
THROUGH THE PERFORMANCE LIMIT- 
ATIONS OF ALL EXISTING PICK-UPS 


PHENOMENAL RANGE 
20 to 20,000 cps + 
LOWEST EFFECTIVE TIP MASS 


Tracks 40 kcps 2nd harmonic pinch effects of 20 kcps fundamental; thus stylus 
tip stays in groove at all frequencies with only .5 gram needle force. 
shock or modulation noise from loss of groove contact—gives clean highs 


on loudest passages—on outer or inner grooves. 
ALL THE COMPLIANCE YOUR SYSTEM CAN 
USE—-25 MICRO CM/DYNE 


Unequalled tracking ability at low frequencies. More 
important, for perfect tracking of the upper register 
—is the fantastically high stylus-groove reson- 

ance of 47 kcps—more than one full octave - 
out of the pass band! THIS MAKES A LA 
PERFECT MARRIAGE OF STYLUS TIP ££ 

TO GROOVE—GIVES MUSIC PUR- 
ITY AN ENTIRE ORDER OF 
MAGNITUDE BETTER 
THAN EVER BEFORE! ot 


ELLIPTICAL BIRADIAL DIAMOND STYLUS 
Precision-ground, polished, individually inspected and tested for perfect 
symmetry. Elliptical shape assists styles in reducing pinch effect on 
inner grooves. 

VIRTUALLY NO PLAYBACK LOSS FROM OUTSIDE TO INSIDE GROOVES— 
ALL THE RECORD SOUNDS GOOD. 


ENERGY DERIVED FROM EXTERNAL POWER SOURCE 
—thus saving the delicate record grooves. The U-15 cartridge is essen- 
tially a modulating device, not a recip- 
rocal generator. Miniature-type P-15 
power source (left) has all cables to 
plug into any high-fidelity amplifier. 
Includes switch to feed low-level 
magnetic inputs or high-level auxil- 
ijary inputs. Works from 240 voits 
A.C. supply. $37.60. 


PS-15 power source 


CARTRIDGES WITH POWER SOURCE AVAILABLE IN 
SEPARATE FORM TO FIT MAJORITY OF HIGH- 
QUALITY TONE ARMS. 


2db. Smoothest, distortion-free sound, to give TOTAL MUSIC RESPONSE. 


t .) MINiconic 


SYSTEM— 
LOW-MASS 
, TONE ARM 
WITH PLUG-IN 
SEMI-CONDUCTOR 
CARTRIDGE 


SILICON SEMI-CONDUCTOR 
ELEMENTS 

First cartridge to employ silicon semi- 
conductor elements. Delivers fabulous out- 
put—10,000 times the power of magnetic 
cartridges. Ideal for transistor circuits. 
World’s most efficient, stable, rugged, 
hum-free cartridge, with indefinitely long 
life. 


BRIEF SPECIFICATIONS AND PRICES 

Model U-15-LS miniconic laboratory standard stereo cartridge, consist- 
ing of U-15« semi-conductor modulator assembly and N-15-BR_ biradial 
diamond stylus; fits all standard heads... cscs 

Model U-15-LS (Pl). Same as U-15-LS above, but plug- -in; for TA-15 
HOW-MASS TOME ALMS occ cccccccccssssssssesevvessssnsssseessssseeassvusvasanesstasnin sssaeevene $39.20 
Mode! U-15-P miniconic professional stereo cartridge, consisting of U-15 
semi-conductor modulator assembly and low-mass, .5 mil tip N-15-LM 
conical diamond stylus; fits all standard heads... $21.60 
Model U-15-P (Pl). Same as U-15-P above, but plug-in; for TA-15 low- 
mass tone arms | $21.60 
Note: All the above cartridges require a power source. 

Model TA-15 professional low-mass tone arm for 12” turntables; accepts 
U-ES-LS (PL) ame U-15-P CPT) Nets isaniciccciccccssssscciscsesecssriesensssnins $36.80 
TEST REPORT BY HIRSCH-HOUCK LABORATORIES 
in “ELECTRONICS WORLD’ July-—1965 

FREQUENCY RESPONSE RANGE: “The frequency response was unusually 
flat and peak-free over the entire audio range—we would confirm 
Euphonics’ claim of + 2db. response from 20 to 20,000 cps.” 
TRACKING: ‘The cartridge tracked our high-level Cook and Fairchild 
records at only 1 gram of Stylus force, matching or surpassing any 
other cartridge we have tested in this respect.’ 

HUM: “If it is correctly installed, the Euphonics Miniconic is perhaps 
the most basically hum-free cartridge on the market.’’ 

HOW MINICONIC SOUNDS: ‘‘In its sound, the Euphonics CK-15-LS is as 
good as its measurements suggest. It is clean, sweet and uncoloured, 
its sound is very full with no portions of the spectrum apparently 
emphasised or diminished.” 

“With top-quality auxiliary equipment, the Euphonics cartridge is capable 
of fidelity of response that rivals anything we have heard.” 


No 


RGA OF AUSTRALIA PTY. LTD. 


An Associate Company of the Radio Corporation of America 


SYDNEY: 219 Elizabeth Street. 61-8541. 


MELBOURNE: 2 Stephenson Street, 


Richmond. 42-4586. 


PERTH: 280 Stirling St. 28-5057. ADELAIDE: 99 Currie St. 51-7870. BRISBANE: 173 Ann St. 2-7884. 
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RCA32X.FPM 


makes very pleasant and enjoyable light 
listening. And the technical side of the 
recording is of excellent quality, with 
negligible surface noise and distortion. 

RD lighter listening, recommended. 


* * * 
HEADS UP! The Baja Marimba Band. 
A. and M. Records (Festival) stereo 
SAML-932,299. 


Interest: Marimba and Mariachi. 
Performance: Smooth, relaxed. 
Quality: Excellent. 

Stereo: Good. 

The guiding hand of Herb Alpert is 
evident in this slickly professional pre- 
sentation of current hits a la Mariachi. 
The general style is reminiscent of the 
early Tijuana Brass, but with the 
marimba taking the lead role instead of 
trumipets. A. and M. Records is, of 
course, Herb Alpert’s company, and he 
and his partner, Jerry Moss, produced 
this disc. With the mellow tones of the 
marimba dominating the melody line, 
the music flows smoothly along to pro- 
duce a relaxing kind of entertainment 
which should be just the right kind of 
tonic after a hard day’s work. 

There are 11 tracks, entitled: Georgy 
Girl — Spanish Eyes — Winchester 
Cathedral — Domingo — The Odd One 
— They Call the Wind Maria — Born 
Free — Cabeza Arribe! —- Temptation 
—- Baja Nova — The Cry of the Wild 
Goose. As with all A. and M. releases 
to date, the technical quality is beyond 
reproach. aay n 


* 
ADVENTURE. Ron Goodwin and his 
Orchestra. Columbia (E.M.I.) Studio 
2 stereo SCXO 6091. 
Interest: Light orchestral and film. 
Performance: Rather robust. 
Quality: Excellent. 
Stereo: Excellent. 
More film music—there thas been a 
rash of this lately—but with a differ- 
ence Much of it is composed by the 


conductor on this disc, Ron Good- 
win, who appears to have almost 
a mortgage on this business in 
U.K., to judge by the imposing: 


selection of titles for which he has con- 
tributed the scores. These include: 633 
Squadron—The Trap—These Magnifi- 
cent Men in Their Flying Machines — 
The Headless Horsemen — Of Human 
Bondage—Operation Crcssbow. Included 
in this selection is the tune “Girl With 
a Dream” which Goodwin wrote as the 
signature tune for a popular radio show 
in U.K.; also included is the “Miss 
Marple’s Theme” he wrote for the series 
of films featuring Agatha Christie’s grey 
haired lady detective. 

These all make quite pleasant listein- 
ing, but the best is yet to come. The 
best track on the disc is, to my mind, 
the delightful “Elizabethan Serenade” of 
Ronald Binge, which I would unequivo- 
cally nominate as the best piece of light 
music composed in 30 years—unfortu- 
nately losing some of its delicacy here 
through the rather too robust perform- 
ance. Then there is another very pleasing 
melody in “Girl from Corsica” written 
by Trevor Duncan several years ago, 
which seems destined to become a per- 
manent part of the light music reper- 
toire through the sheer charm of its 
theme. The two other tracks, both very 
good listening, are “Song of the High 
Seas,” written by Richard Rogers for 
the “Victory at Sea” television series; 
and “Under the Linden Tree,” a popular 
German, song. 

As mentioned above, the performances 


Heneacenenorontenecessaaseaenesessecenneenpeisvesssecanaseanecenenecononnuonnpnonnongnocecnaragside: 


For Steam Loco 
Enthusiasts 


HELPER SERVICE. Steam Action 
Volume 3. Mono, W. & G. 
WG-B-5051, 


Interest: Australia’s steam locos. _ 


Performance: The real thing. 
Quality: Some lack in upper 
register. 

As a lad in the country, my bed- 
room ‘was less than SO0yds from the 
peak of a long haul on the main 
Sydney-Melbourne line. Through the 
night, trains would toil up the grade, 
stop for water, then fight to get 
moving again, with wheels spinning 
on the frosted rails. In five years of 
travelling to secondary school, I 
chalked up ever 100,000 miles behind 
those same Ilccos. 

Nowadays on those and most other . 
tracks, steam has given over com- 
pletely to diesel or electric—power- 
ful, efficient but prosaic. However, 
thanks to W. & G. engineers, you 
can have the oldttime steamers right 
in your loungeroom and, if this 
sounds a trite phrase, just put this 
album on and turn the lights down 
and the wicks up! 


Most of the sound pilictures were 
recorded on the Tumulla gradient on 


the main N.S.W. western line to 
Broken, Hill, between Bathurst and 
Orange. The title “Helper Service” 
comes from the practice of using 
multiple locos on the 1-in-40. grade, 
the “‘thelper,” in many cases simply 
pushing at the rear. The loco types, 
50, 53, 54, 36, 38, 60 will be most 
familiar to N.S.W. residents but the 
sound of steam tis universal. In any 
case, Victoria and South Australia are 
represented in the last two tracks. 

The sounds are all well recorded, 
my only criticism being that the sys- 
tem just hasn’t been wide enough to 
capture the ear-splitting hiss of 
escaping steam——“white noise” in the 
truest sense of the term. But don’t 
let that stop you from hearing the 
record. For steam train enthusiasts it 
will be a “must.” (W.N.W.) 
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under Gcodwin tend to be on the robust 
side, but this suits most of the tracks, 
especially Gcodwin’s own film music. 
This is an excellent collection of con- 
temporary light music, and is brilliantly 
recorded in Columbia’s Studio 2 process. 


(H.A.T.) 
* * * 
GREAT CATHEDRAL ORGAN 
SERIES (No. 10): HEREFORD 


CATHEDRAL. Organist Dr Mel- 
ville Cook. HMV 12-inch stereo, 
CSDM 3565. (Also in mono, on 
MCLP 3565.) 

Interest: Classical organ. 
Performance: Very capable. 
Recording: Excellent. 

Stereo: Smooth. 

This is the tenth in H.M.V.’s com- 
mendable series featuring the great 
cathedral organs, and presents the Willis- 
rebuilt instrument in Hereford Cathe- 
dral. The original instrument in_ this 
cathedral was a Renatus Harris built 


in 1686; it was almost completely rebuilt 
by Willis in 1892-3 to @ specification 
drawn up by Willis and the then 
organist, Dr G. R. Sinclair. If now con- 
sists of four manuals CC to C, 61 
notes, and a “Willis” pedalboard of CCC 
to F, 30 notes. Of a total of 104 
registers, 65 are speaking stops. Tonally, 
ithe organ is in the best British tradition, 
with a strong diapason chorus and a 
somewhat dull pedal organ: There ts the 
expected “Double Open Wood, 32ft,” a 
heavily blown “Bombard, 32ft,” seven 
assorted 16fit stops, three 8ft and a single 
4ft stop “Octava Flute.” Mercifully any 
of the manuals can be coupled up to 
the pedal. 

Despite these slightly derogatory 
remarks, the instrument is, of course, 
a large and versatile one, and capable 
of an impressive performance. And its 
capabilities are probably shown off fairly 
well in this 1966-recorded recital by ithe 
then-organist, who seems a_ formal 


NEW TONTINE 75 


2” BONDED ACOUSTIC BATTING 
Incorporating Dacron Polyester Fibre 


Flexible, resilient, odourless, will not rot or break down due to vibratio® TON- 


TINE 75 is ideally suited for lining Speaker Enclosures. 


Available from: 


WARBURTON FRANKI INDUSTRIES (MELB.) PTY. LTD. 


220 Park Street, SOUTH MELBOURNE, VIC. 3205 


Interstate Trade Enquiries to Manufacturers: 


DAVID GALT INDUSTRIES, 
| 50 Bakers Road, 
NORTH COBURG., VIC. 3058 


® Dupont's registered trade mark for its Polyester Fibre, 
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The compact 
speaker 
system 
that’s taking 
America 

by storm! 


Head Office: 


Sydney Office: 


WHARFEDALE 


Linton 


During the past twelve months Wharfedale speakers have been 
responsible for over 30% of the total speaker exports of the 
United Kingdom* .. . and the Linton has proved extremely 
popular in the United States where the market for compact 
speaker systems is most competitive. 

Wharfedale sound is superior. Wharfedale’s international success 
may be attributed to advanced design, constant research (backed 
by over 30 years’ experience) and modern production technology. 
The Linton is the most compact speaker system made by Rank 
Wharfedale Ltd. — although it measures only 19” x 10” x 10”, 
frequency response is 40-20,000 Hz. covering the complete 
musical spectrum. 

This multiple-speaker system incorporates a new type of 8” bass 
reproducer and a 3” tweeter which has been developed from the 
well-known “Super 3”; both units employ substantial magnet 
assemblies which offer higher sensitivity. Transient performance 
of the Linton is quite remarkable — clarity and attack are parti- 
cularly obvious. An entirely new surround — Flexiprene — and a 
long-throw voice coil assembly used in the bass unit results in 
most effective reproduction of the lower registers. 

Make your choice from selected mahogany, teak and walnut 
veneers. Finish is quite impeccable; the price of the Linton is 
only $89.50. See and hear this popular Wharfedale enclosure at 
all reputable audio stores. *British Board of Trade statistics. 


WHARFEDALE 


Australian National Distributors: 


Simon Gray Piy lheal, S.A.: Eilco Sales Pty. Ltd., 7-9 Osmond Terrace, Norwood, S.A. Tel. 63 4844 


INTERSTATE REPRESENTATIVES: 


Q'land: Sydney G. Hughes, 154-158 Arthur St., New Farm, Brisbane. Tel. 58 1014 
W.A.: Athol M. Hill, 613-615 Wellington Street, Perth. Tel. 21 7861 


98 Elizabeth Street, Melbourne, Vic. Tel. 63.8101 * Tas.: K. W. McCulloch Pty, Ltd., 109 York Street, Launceston. Tel. 2 5322 
j ’ ’ ' 


A.C.T.: Australian Physical Laboratories, P.0. Box 225, Canberra City. 
Tel. 4 3010 (Mr. J. E. Howe) 


22 Ridge Street, North Sydney, N.S.W. Tel, 92 3890 N.T.: Pfitzner’s Music House, Smith Street, Darwin. Tel. 3801 
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though very capable player. My only 
real reservation is that there are no 
baroque works to demonstrate the instru- 
ment’s capabilities im that direction. The 
pieces played, apart from John Bull’s 
delightful little ‘“Pavana and Sinfoniae,” 
are of the Romantic and Modern schools: 
there is Samuel Wesley’s well-known 
“Larghetto in F Sharp Minor,” Jongen’s 
somewhat pretentious “Sonata Eroica,” 
Langlais’ “Incantation pour un jour 
saint,” Flor Peeters’ contemplative 
Aria” (Op. 51), and Maurice Durufle’s 
“Prelude et Fugue sur le mom d’Alain” 


(Op. 7). 

Technically, the recording is of excel- 
lent quality, although I think st would 
have benefited from a slightly higher 
recording level. The stereo is smooth 
and unobtrusive. 

For organ lovers, particularly collec- 
tors and those with a leaning toward 
is and contemporary schools. 

* 


te * 

SHADOWS IN LATIN. Norrie Para- 
mor and his Orchestra. Stereo, 
Columbia (EMI) SCX0 6012. 
Interest: The Shadows’ music. 
Performance: Bright, colourful. 
Quality: Very good. 

Stereo: Emphasised. 

As a tribute to the British instrumental 
group, The Shadows, their recording 
manager (Norrie Paramor), and his orch- 
estra have recorded the following well- 


approximates 
disc. 


F.B.I—Guitar Tango—Peace Pipe. Side 
2, The Rise And Fall Of Flingle Bunt— 
Wonderful Land—Shindig—Little Prin- 
cess—Stars Fell On Stockton—-Apache— 
The Frightened City. The flavour is 
distinctly latin as the title would suggest. 
Recommended, for Shadows’ fans and 
others. ee 


* * 

MORE COMMAND STEREO SPEC- 
TACULAR. Enoch Light and orch- 
estra with Tony Mottola, Lee Evans, 
Doc. Severinson and Command All 
Stars. Stereo, Universal Record 
Club SU-836, 

Interest: Stereo. 
Performance: Flamboyant. 
Quality: Excellent. 

Stereo: Exploited. 

Here’s another recording in the tradi- 
tional Enoch Light style. All through the 
arrangements are bright and imaginative, 
though some may feel that treatment is 
carried to the point where the result 
a stereo demonstration 
The tracks are: Side 1, Just The 
Gypsy In My Soul — On The Street 
Where You Live—Riders In The Sky— 
I'm Over Here—Love For Sale—Tip 
Toe Through The Tulips. Side 2, Water- 
melon Man— Bye Bye Blues — Theme 
From “Black Orpheus”—Just One Of 
Those Things—Walk Right In — Down- 
town. The recording is excellent, with 
low noise and distortion, thanks to 
Command’s use of a 35mm magnetic 


known Shadows’ tunes: Side 1, Dance film master. Recommended for light en- 
On—Atlantis—Foot Tapper—Nivram— tertainment. (A.J.L.) 
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A BATCH OF 45rpm 


GREAT ORGAN FAVOURITES. Regi- 
nald Dixon at the organ of the Tower 
Ballroom, Blackpool. Mono, Columbia 
SEGO-8507. In his inimitable style, the 
seemingly timeless Reginald Dixon plays 
four of the traditional “classics” of the 
cinema organ: Sanum — Rustle of 
Spring — Trumpet Voluntary — Inter- 
mezzo from Cavalleria Rusticana. The 
sound quality is good but free use of 
vibrato makes it oo a disc for Wur- 
litzer fans. (W.N.W.) 


THE MAN ON THE FLYING TRA- 
PEZE. Spike Jones. Mono, Gold sored 
Sertes EPA-580. Who can forget the 
crazy sounds of Spike Jones and his 
crew? You've forgotten? Really? Then 
you'd better get hold of this re-release 
which contains four excellent specimens: 
The Man On The Flying Trapeze — 
None But The Lonely Heart — My 
Old Flame — The Glow Worm. Despite 
the passage of years, the sound is still 
good. (W.N.W.) 


LIFE GETS TEE-JUS. Archie Camp- 
bell. Mono, RCA 20413. Pleasant voiced 
Archie Campbell resurrects the old hill- 
‘Life Gets 


tins And The Coys.” 
back are little more than appr 
encores: “I’m Goin’ Back To ur I 
Came From” and “The New Marriage 
Ceremony.” Sound quality is good. 
(W.N.W.) 


PETER NERO PLAYS. Mono, RCA 
20396. Battling it out with an unnamed 
orchestra, pianist Peter Nero, on side 1, 
plays a fairly restrained “Born Free” 
and “Who’s Afraid.” This is followed on 
side 2 with highly hotted up versions of 


' 
EP's 

“Battle Hymn Of The Republic” and 
“The Best Thing For You.” The quality 
is air only — plenty of level, not too 
clean and with a trace of wow. Not 
for me! (W.N.W.) 


DAY-O. Harry Belafonte. Mono, RCA 
Gold Standard Series EPA-5138. Four 
songs which represent well the art 
of Harry Belafonte have been assembled 
by RCA on this disc: Day-o — Vene- 
zuela — Scratch, Scratch — Star-O. The 
quality and noise level betray the age 
of the performances to a minor degree 
but not enough to deter anyone with 
Nw interest in this very capable artist. 


Acos 90 Series — a brand new family of four pick-up 
cartridges, covering all the main types needed to-day, 
each fitted with Diamond Stylus at no extra cost. 

GP91-1 Replaces GP67-1G MONO CRYSTAL 
GP91-2 Replaces GP67-2G HIGH OUTPUT 


MONO CRYSTAL 
GP92 MONO CERAMIC 


GP93 Replaces GP73-2A STEREO CRYSTAL 


GP94-1 Replaces GP81 STEREO CERAMIC 


GP94-5 STEREO CERAMIC FOR TRANSISTOR 


AMPLIFIERS 


A PIANO RECITAL by Moura Lym- 
pany. World Record Club stereo 
S/T 4284. 

Interest: Piano classics. 
Performance: Rather cool. 
Quality: Very good. 

Stereo: No noticeable spread. 

There is a pleasing variety in this selec- 
tion of popular piano classics, but all the 
works are from the Romantic period, 
except one. The exception is Poulenc’s 
“Pastourelle,” which looks back to the 
Romantics even if it was composed this 
century. The selection comprises: Claire 
de Lune (Debussy) — Valse Impromptu 
(Liszt)—— Preludes in A major and C 
minor (Chopin) — The Maiden and the 
Nightingale (Granados) — Capriccio in 
F minor (Dohnanyi) — Waltz in A flat 
(Chopin) —- Tango in D (Albeniz) — Pas- 
tourelle (Poulenc) — The Prophet Bird 
(Schumann) — Intermezzo in B_ fiat 
minor (Brahms) — Study in C sharp 
minor (Chopin). 


Miss Lympany'’s approach to. these 
works is rather cool, and her choice of 
tempos moderate. I cannot remember 
hearing the C sharp minor study of 
Chopin played as leisurely as this. How- 
ever, nearly all the remaining pieces call 
for slow or moderate tempos (which 
probably accounts for their popularity 
among amateur pianists), so the above 
remarks should not be taken as adverse 
criticism. The technical quality of the 
disc is good, with no noticeable distortion 
and quiet surface. (H.A.T.) 


& * * 


THE MORTIER DANCE HALL 
ORGAN, presented by David Bar- 
low. Stereo, Columbia “Studio 2” 
rh i Also in mono 3308X- 


Interest: Old mechanical organ. 
Performance: Mechanical. 
Quality: Good. 

Stereo: Modest. 

Some months ago I reviewed “Dance 
To The Mortier Organ” on Decca SKL- 
4789; here’s another one on Columbia, 
recorded on a similar instrument, but 
apparently not the same one. A devel- 
opment of the original “barrel organ” 
concept, these Mortier instruments, built 
in Belgium around 1937-38, are operated 
by a pneumatic system not unlike that 
developed for player pianos. They varied 
in size from portable to transportable 
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ACOS| REPLACEMENT CRYSTAL CARTRIDGES 


$5.95 

$5.95 

$6.55 

$7.55 

$7.95 fitted with 
DIAMOND 

$8.95 Stylus at no extra cost. 


TECHNICAL DATA SHEETS SENT FREE ON REQUEST 


Sole Australian Agents: 


29 Majors Bay Rd., Concord, 


LTD, 


AMPLION (A’SIA) PTY, 
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Buy a 


Sony TC-260 § 

List Price $359.50. 

Pay less with or with- 
out trade-in. 2 speeds, 
plays 7in reel. Plays 
stereo/mono.  4-track. 
Horizontal or vertical 
operating position. 


BIG SAVINGS 


National 755 Stereo 


List Price $299. 
Ask Peter Clark about 
the special price. You'll 
save money! 2-channel 
stereo/mono, 4-track, 2- 
speeds plus 2 extra ex- 
ternal Hi-Fi speakers. 


TRADE-IN & TERMS 


BRAND 5 


tape recorder from 
Magnetic Sound and you re- 
ceive FREE a $10 member- 
ship to the Tape’ Exchange 
Club. Then you can buy as 
many mono or _ stereo pre- 
recorded tapes or cassettes as 
you like and exchange them 
as many times as you like for 
a few cents a time. Hundreds 
of new titles to choose from. 


New U.S.A, 


PETER CLARK of Magnetic Sound 
City and Parramatta offers 


~< 


Ampex 1100 Stereo 


List Price $525. 
Complete portable out- 
fit including recorder 
with power amplifiers. 
Carries Exclusive  all- 
inclusive 1-year warran- 
ty. Hear this one! 


TRADE-IN & TERMS 


List Price $136.50. 

We can’t tell you the 
big savings you'll make 
on this one. Ask Peter. 


Double-shield ‘“GoJd- 
en” heads. 2-speeds. ° 
P.A. system. 


BIG SAVINGS 


brand, 


The National 705 


5in-7in 


j 
€ 
ie 
$9 
¥ 
b 3 
* 
iz 
oy 
> 
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Tape | Exchange 


National 776 


List Price $398, 


Save $80. 4 track, 2 
channel, Stereo/mono, 
Automatic and Manual 
reverse, Automatic 
oe One for the fam- 
ily. 


BIG SAVINGS 


AKAI M8) 
List Price $560.60. 
At Magnetic Sound we 
match any price in 
Australia on Akai 
machines. We've the 
complete range of 

models too! 
TRADE-IN & TERMS 


reel. 1,200ft $2.50, 


1,800ft $3, 3,600ft 7in reel $7.95, Sin reel 600ft $1.80, 


RECORDING TAPES 


INDUSTRIES 
387 George Street, Sydney (1 door from Kodak). 29-3371 


20 Macquarie St. (Opp. Astra Theatre) , Parramatta. 635-0830 
Used Dept., 135 Castlereagh St. (next D.J.'s Men's store), 61-9874 


1,200ft $2.85. 
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and were intended to be used in conti- 
nental dance halls and fairs. 

On the Decca disc the organ churns 
out period pops in a constant stream, 
interrupted only by the label and with 
a sound strongly reminiscent of a fair- 
ground steam organ. 

On this new Columbia release, there 
are 12 distinct selections, arranged and 
voiced to sound rather more like a 
cinema-style performance. However, 
while it is different in this respect, like 
the earlier record, its appeal will be 
more on the grounds of novelty than 
anything else. The recording itself is 
good — and it needs to be —— because 
the pipes and the “full range of percus- 
sion” are exploited pretty fully. 

The track titles: Blaze Away—Colonel 
Bogey—-Entry Of The Gladiators—Waltz 
Of The Flowers—Wine, Women And 
Song — Poet And Peasant Overture — 
Baum — Wooden Heart -~ Song From 
Moulin Rouge — Buona Sera — Won- 
derful Copenhagen — Pop Tune Selec- 
tion. 

Worth a hearing if you have nothing 
else like it. (W.N.W.) 


® * * 


INTIMATE EXCITEMENT. Vikki 
Carr, with orchestra. Liberty (Fes- 
tival) stereo SLYL-932,302. Avaii- 
able in mono. 

Interest: Very popular singer. 
Performance: Intimate and exciting. 
Quality: Excellent. 

Stéreo: Normal. 

Vikki Carr is an extremely popular 
singer, and it is easy to see why — she 
radiates warmth and sincerity even via 
the medium of a gramophone disc. | 
imagine to be actually present at one of 
her performances must be quite an ex- 
perience. In addition to this gift for 
communication, she sesses an unerr- 
ing sense for rhy and phrasing 
which is obviously based on first class 
musicianship. If you are one of her 
fans, this disc has everything you would 
wish to find in one of her performances 
— a good selection of tunes apparently 
chosen to avoid the overplayed “Top 40” 
numbers, skilful arrangements well played 
by a good supporting orchestra and 
excellent sound and stereo, as well as 
a faultless execution by Miss Carr. 

Titles are: Laia Ladaia -— Goin’ 
Out of My Head — Toys — Medi- 
tation — Pitty Butterfly -—— Carnival 
—Mas Que Nada — Call Me -— Once 
— The Constant Rain — Forgetting You. 
(H. A. T.) 

* * * 


FAIR AND TENDER -— Tina Lawton, 
vocal, with Don Burrows, fiute, 
George Golla, guitar, Lal Kuring, 
cello, and Herbie Marks on virginals 
and piano accordion. CBS 12-inch 
mono B.P. 233394. 

Interest: Folk ballads. 
Performance: Tender indeed .. . 
Recording: Excellent. 

Another delightful recording from well- 
known Australian folk singer Tina Law- 
ton, who will probably be best remem- 
bered by many from her impressive 

arance in the ABC-TV program 

“The Restless Years.”” This time she is 

singing well-known romantic folk bal- 

lads, and as usual she makes most 
entrancing listening indeed. The fresh 
arrangements are by successful Aus- 
tralian arranger Don Burrows, who also 
plays flute in some of the accompani- 

ments. ’ . 

The songs presented are: Courting in 


the Kitchen — Lassie Wi’ the Yellow ? 
Coatie — The Stuttering Lovers — Lady : rn € UD 
Mary — Ill Tell My Ma — Ho-Ro 


My Nut Brown Maiden — The Butcher 


Boy — Three Lovely Lasses from Banyo = 
—Come All Ye Fair and Tender Ladies rice $ 
—Raggle-Taggle Gypsies Oh! — Green- 
sleeves — Coulter’s Candy — Mary 
Hamilton. 
The recording is of excellent quality, or : 


and the disc can be warmly commended 
— particularly to folk lovers. (J. R.) 


* * * 


agrmrrmoatmtnmeles LE K 
Ives, with various orchestras and y \ 


BURL IVES’ GREATEST HITS. Burl 


. Decca, U.S.A. tival 
Stereo SDL932251, Also ute a HI-Fl STEREO EQUIPMENT 


mono. the first name in high fidelity since 1934 


Interest: Career highlights. , 
Performance: Great. Here is your Opportunity to obtain top-quality English equipment at 
Quality: Varies realistic down-to-earth prices! Illustrated below is the well-known and 


Stereo: Mostly simulated. proven 


There will be few who are not familiar TERE 30 
with the jovial voice of Burl Ives singing | | 


the folk songs and ballads of the Ameri- . . 
can countryside. During the past 20 Fully Transistorised 


years he has built up a wide following STEREO AMPLIFIER oe © © ray : | 


pis 
i 


$B RRS IS tN RIS eae dee 


of devotees in pretty well every English- 
speaking country. Now Decca Records NOW 


U.S.A.) has made a selection of 12 . 
b hich they jud available ; 
numbers which they judge to have had | re 
the greatest public appeal during his long for only $198.3 FREQUENCY RESPONSE: Plus or minus 
career as an entertainer, These are: A sonciemikkioNe 1 dB 30 Hz to 20 kHz. : 
Little Bitt — : FUNCTION SWITCH: For Mono, Stereo, 
d ‘Oo Y call Me mY .B pesos POWER OUTPUT: Ten watts per channel both channels Left, both channels Right. 
an n—a € r_In-Between — into a 15 ohm. load. Fifteen watts per BASS CONTROL: orga ag variable, 
Cool Water-—— Foggy, Foggy Dew— ppaniel into BF ee ey (Both plus or minus 16 dB at 50 “ 
— one gures. are : REBLE CONTROL: Continuously vari- 
Goober Peas 4 Pearly Shells Funny INPUTS: Five position switch for P'ck-up see. plus or minus 16 dB at 14 kHz. 
Way of Laughing — This is All IT Ask — (Mono or Stereo). Tape Head (Mono or FILTER AND SLOPE: Turnover frequen- 
My Gal Sal — That’s My Heart Strings Stereo). Tuner (Mono or Stereo). Tape cies 4. 6 and 9 kHz. Used with the 
Hl ' y 8 Amp (Mono or Stereo)—and Microphone Wi P ‘ 1 ide canes 
— Blue Tail Fl treble control gives extremely wide rang 
: y. ‘ (Mono or Stereo). of high frequency attenuation. 
While you may or may not agree with =o igt alga eee a OY ee BA CE: Either channel may be faded 
; i 9, 66 47K ohms, m at ohms, to zero. 
a fin ee ee at 100K ohms. Tape head... 3 mV at DISTORTION: Total harmonic distortion 
est Hits,” the fact remains that these rr... 100mV at 100K pier tee & Wath Goruia, oer chalinel 
tracks represent highlights from the ee ae ae eer into ¢ 1S ohm load, (HFM). 
career Of a master entertainer and, if you 3 mV (M 1 DIMENSIONS: 13in x 4%4in x 9in deep. 


are a Burl Ives fan, hould | ) 
this One AG wihall disc or thet anes || HEAR THIS FAMOUS AMPLIFIER IN OPERATION NOW 


incorporating a number of recordings 
made over a long period, the sound Perfect partners for the Leak Stereo 30 


quality varies, but is never less than 2 ~ | Amplifier are the Leak “Sandwich” MII and 
adequate. (H.A.T.) : es Leak “‘Mini’’ Loudspeaker systems, illust- 


BRIEFLY .. . eae °°" LEAK SANDWICH MIE 


BRILLIANT OVERTURES — Vienna Size 26" x 15" x 12" 
State Opera Orchestra, conducted per ea ch $139 00 


Hans Swarowsky. Concert-Hall “Syn- 
LEAK MINI SANDWICH 


Si tail 12-inch stereo/mono, SMS 

A pleasant little disc of “brilliant,” al- ; ue nb agit 

beit mostly less than well-known, olpera- Sip Size 184" x II" x7 

tic overtures. Hans Swarowsky and the 

V.S.0.0. play the overtures to Berlioz’ per each $99.00 


“Roman Carnival,” of Fenbach’s “Or- da a ees |" SEND FOR DATA SHEET ON_THES 
Lyre In el Underworld,” Cherubini’s — REMARKABLE SPEAKER SYSTEMS. 
" \nacreon,” Lortzing’s “Czar and Car- LEAK Quality at a price you can afford. Yes,— we have top-grade 
penter,” and Weber's “Precioca.” ~The record-players to match. Call in and hear a combination in 
pas ' “Magi gy heat bina and the operation. You will be delighted with the performance. 

od. (7 R) ¢ of the recording 18 very A Q_ Ask for an “AQ” Arrow quote on the equipment of your choice 
dalmiaie sais | from the following top-quality brand names: Shure, ADC, Ortofon, 
THE BEST OF ARTHUR FIEDLER Miniconic, Decca, Elac, Sony, Fisher, Tandberg, Leak, Goodmans, 
AND THE BOSTON POPS. Popular Wharfedale, Akai, Star, Pioneer, Dual, Garrard, Labcraft, Thorens, 
orchestral. RCA 12-inch stereo, LSC- Peak, Ampex. 

2810. (Also in mono, on LM-2810.) IF YOU CAN BUY BETTER LET US KNOW 


A new recording of evergreen popular 
and middle brow music by Arthur Fied- 


ler and the famous Boston Pops orches- | 
tra. It includes their popular renditions of ARROW ELECTRONICS PTY AY, 
“I Want To Hold Your Hand” and ry ® 


“Hello, Dolly!” previously not available aa ° ° 
the original home of Hi-Fi 


on LP. The other tracks are: Jalousie— 
On The Trail — More — The Glow 
Worm — The Yellow Rose of Texas— 
Prayer of Thanksgiving — Mack the 
Knife — Warsaw Concerto — Blue 


432 Kent Street, Sydney. Telephone 29-8580 
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CONNOISSEUR 


FROM CONNOISSEUR ... 
THE NEW MODEL SAU-2 


be f bal 
With a gst ee t of gimbal mounting 
with axis at 45°, % SAU2 tone arm is both 
unusual and as effective. Bias adjust- 
ment is automatic—playing weight is controlled 
by a rear counterweight with a resilient backing 
to dampen the action. A _lifting/lowering 
device is standard equipment—and the head- 
shell ee all standard 4’' mounting cart- 


ridges. A small set of scales are provided to 
eet stylus Neue ais are accurate to 0.1 
Height of the arm is adjustable from 

to 14°°. This new Connoisseur arm will 


beste down to 4 

Read the review o the SAU-2 tone arm and 
the Connoisseur Classic turntable in ‘‘Hi-Fi 
News"’, May, 1967, p. 133-5. 
Write for ope Encel age $2 4. 50 
is only . 


CONNOISSEUR TONE ARMS— 
MODEL SAU-1 


Pivoted on a single soa to reduce friction 
and silicone grease dam ae the SAU-1 tone 
arm is fitted with an e ective lifting-lowering 
device. Height is adjustable, finish is nickel 
chrome and unbreakable black nylon plastic. 
Three counterweights are provided to give con- 


tinuously variable stylus pres- 
sure. Ask for copies of the re- 14 50 
views. Price now is only ” 
SPECIAL CONNOISSEUR 
ARM/CARTRIDGE OFFER! 
The popular Classic turntable will be supplied 
complete with the Model SAU-1I tone arm and 


the Model SCU-1 ceramic stereo 
cartridge (diamond stylus) for 54.50 
arm in _— of the SAU-1, $69. 50 
price is only .. se 


ONLY occ acc ais acs fine. sales tax) 
With the new Model SAU-2 
CONNOISSEUR STEREO 
CARTRIDGE MODEL SCU-1 


Regarded as the finest ceramic stereo cart- 
ridge produced anywhere in the world, the 
Connoisseur SCU-1 will load any normal 
amplifier or tape recorder. Tip mass is 1 
milligram, vertical compliance x 10-6 
cms-dyne, lateral compliance 12 x 10-6 cms/ 
dyne. Sound qualities are exceptional—and 
include a pleasant musical transparency. Ask 
for copies of reviews in the 

‘“‘“Gramophone’’ and “Records 10. 80 
and Recording’. Encel price ... 

STOP PRESS: Stocks of 73 stylii are now 
available for the Connoisseur SCU-1 stereo 


cartridge. 


CONNOISSEUR 
CRAFTSMAN III TURNTABLE 


Perfection in a precision 3 speed transcription 


turntable is the only way to describe the 
Craftsman II. Fitted with a 12” = non- 
ferrous lathe turned turntable and a_ hys- 
teresis synchronous motor .. . and a built-in 
illuminated stroboscope. Speed variation of 
8 may be made. See the reviews in 
‘““Gramophone’’ and ‘Hi-Fi 


News"? or write for your own 


personal copy. Encel price . " $67. 50 


Head Office: 


at the same price .._. 


Encel service does -not cost—it pays. 


DECC ALIS 


THE MK. II KELLY RIBBON 


TWEETER 
Regarded as the most effective and advanced 
tweeter available for eae 


speaker systems, the Kelly Mk. 


iS Priced At Only 22. coc Ses eu $39 


KELLY ACOUSTIC LENS 
Designed for use with the Kelly Mk. II 


Ribbon Tweeter the Acoustic $12. 50 | 


Lens effectively bons sana H.F. 
radiation ...... ..... 


NEW MODEL 12” BASS 
REPRODUCER FROM 


DECCA-KELLY ... THE DK I! 


This 12” woofer is the model used in the 
Kardioid enclosure; total flux is 250,000 max- 
wells due to use of a new ceramic ring mag- 
net of ‘‘Magnadur 2"'. Frequency response is 
30-5000 Hz. and the recommended crossover 
frequency is 2500 Hz. The voice coil is em- 
bedded in polyester resin — transient peaks of 
100 watts will not damage the 
assembly. Normal power rating $48 50 
is 35 watts 28 M.S. Encel price . 


NEW KELLY 15" WOOFER 
SPEAKER (Mk. VII) 


Rated at 50 watts. the frequency response of 
this new bass reproducer is 30-5000 Hz. Total 
flux is 350,000 maxwells. Recommended cross- 
over frequency is 2800 Hz. (The Kelly Cross- 


over costs $11) The Mk. VII uses a lami= 
nated aluminium former with the voice coil 
embedded in polyester resin. 

Guitar models also available $59. 50 


ae ie ce are ee 


ENCEL SERVICE DIVISIONS 


Modern and efficient service centres operate in 
Sydney and Melbourne. Up to the minute 
servicing equipment is provided and_ skilled 
technicians who have been specially trained 
actually save you money when service is neces- 
Sary aS time expended is kept to a minimum. 


CONNOISSEUR 
CRAFTSMAN II 
TURNTABLE 


$49 


Including sales tax 


431 Bridge Rd., Richmond, Victoria 3121. Tel. 42 3762. 


Sydney Store: 


Ground Floor, 


2SM Building 


ELECTRONICS (STEREO) 
PTY. LTD. 
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257 Clarence Street, Sydney, N.S.W. 2000. Tel. 29 4563, 29 4564. 
Australia’s Greatest Hi-Fi Centre -wnotesaters trade-ins accepted 
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Tango — National Emblem March. The 
playing is in the best Boston Pops ‘tradi- 
tion, and the recording is fine. (J.R.) 


RETURN OF THE SEVEN and other 
themes. Al  Caiola, guitar, with 
orchestra. — United Artists (Festival) 
stereo SUAL-932,290. Avaliable in mono. 


Elevén themes from films, stage shows 
and TV series, played in his typical one- 
string style by popular guitarist Al Cai- 
ola, with excellent orchestral support: Re- 
turn of the Seven—The Sand Pebbles— 
The Spies—Penelope—When the Day is 
Done—Strangers in the Night—Rat Pat- 
rol—Maya—Cast a Giant Shadow—The 
Flame and the Fire—Duel at Diablo. 
Technical quality and stereo are first 
class. (H.A.T.) 


GREAT COUNTRY SONGS. Don 
Gibson, with vocal accompaniment by 
The Jordanaires. RCA Dynagroove stereo 
LSP-3680. Available in mono, 


Don Gibson gasps, grunts and moans his 
way through a round dozen of his own 
songs and in doing so proves that he is 
a better song writer than a singer. He 
appears to be swinging over his style 
from Jim Reeves to Bob Dylan, but is 
caught in between at present. Titles in- 
clude A Born Loser, Lost Highway, 
When I Stop Dreaming, You Can Laugh. 
Excellent sound and stereo. (H.A.T.) 


SOVIET ARMY CHORUS AND 
BAND, conducted by Colonel Boris 
Alexandroy. Columbia 12-inch stereo, 
SAXO 7500. (Also in mono, on 330CX 
7500.) 

An éntertaining recording of Russian, 
English and Ukrainian folk songs - 
the chorus and band of the famous 
Soviet Army Ensemble, apparently re- 
corded during its recent visit to London. 
With zest and warmth they sing: Song 


of Youth — A Birch Tree in a Field 
Did Stand — Far Away — Volga Boat 
Song — You Are Always Beautiful— 
Abete Peter’s Street — Tipperary — 
Kalinka — Bandura — Oh, No! John— 
Snow Flakes —- Ukrainian Poem — Sol- 
dier’s Chorus. The recording seems a 
little light in terms of bass, but is other- 
wise quite good. (J.R.) 


COCKTAIL TIME WITH FRANKIE 
ae Camden (RCA) stereo CAS- 


Very pleasant presentation by the king 
of cocktail pianists, Frankie Carle, of 
favourite tunes of the last three de- 
cades, plus a couple of his own com- 
positions (A Lover’s Lullaby and Sun- 
rise Serenade.) Frankie’s fluent and 
smooth playing style is backed by an 
excellent rhythm section. Ten _ tracks, 
including Blue Tango, Wish You Were 
Here, Auf Wiedersehn Sweetheart, Two 
Hearts in Three-quarter Time. Although 
released on the Camden label, 
this appears to be a new recording, with 
excellent sound and stereo. (H.A.T.) 


DINA LATINO — Dean Martin, — 
with arrangements and conducting 4 
ay Costa. Reprise 12-inch: stereo, 


Latest release by popular singer and TV 
personality Dean Mantin is this collec- 
tion of favourite Latin ballads. The 
tunes are well arranged, the singing is 
in the best Dino “relaxed” tradition, and 
the whole makes very entertaining lis- 
tening. The tracks are: El Rancho 
Grande — Manana — Terie a 
South of the Border — In A Little 


by Spanish Town — What A Difference 


A Day Makes — Always In My Heart 
—Besame Mucho — La Paloma. The 
recording is of excellent technical qual- 
ity. (J.R.) 


MUUUDOAEUSGOEDAAONELODUNEOOUACOEECAOERECODENGDDOCAEUEAGEAOAOUDEAODDEUOOUCAONROCNOAURORODGGOAUNCEGUCEGUAUGROOOGQGOOGRESOGRAUAOIUCUUNESOUSUCODEUUGOCCOOSUGAUUUDAENUARORNGRANEURESCOAACcDaURDaeaconOceeNNgaguasONE 


ON THE SUNNY SIDE OF THE 
STREET, The Jonah Jones Quar- 
tet. Festival Records. Stereo 
SDL-931,854. Also on Mono. 


Interest: Jazz trumpet. 
Performance: Warm and Profes- 
sional. 

Quality: Lively. 

Stereo: Unimportant. 

Jonah Jones had been going for many 
years when he decided to front a rhythm 
section and make a comeback with what 
—at that time—was a rather unusual 
combination, viz.: trumpet with piano, 
bass atid drums. This idea of his rocketed 
him to world-wide fame, and now at 
many a session you can hear musicians 
say “Let’s do a Jonah Jones”—meaning 
a quartet comprising trumpet and 
rhythm. 

He has some top men with him on 
this most enjoyable LP, but I don’t 


think any of them were with him when 
he toured Australia. Hank Jones on 
piano and Ossie Johnson on drums are 
musicians of great renown, and bassist 
John Brown was part of Jonah’s original 
quartet. This is a collection of 12 old 
tunes, all of which swing, and Jonah 
sings on three of them. 


* * * 


DOC SEVERINSEN AND FRIENDS. 
Swinging and Singing. Command 
(Festival) stereo SNDL-932,238. Al- 
sO on mono. 


Interest: Trumpet brilliance. 
Performance: Fluent. 
Quality: Superior. 

Stereo: Realistic. 

Little heard of a few years ago in 
this country, Doc Severinsen’s trumpet 
prowess is now firmly established as a 
result of his many appearances on recent 
issues of Command Records. Pianist 
Dick Hyman is responsible for the 
arrangements on this album _ and 
uses a 12-voice vocal group, percussion, 
guitars and rhythm section to support 
Doc’s flowing trumpet and flugelhorn. 

Severinsen is a studio, symphonic and 
jazz musician all rolled into one, and 
displays a thorough knowledge of all 
the different styles of today and yester- 
day with a technique which leaves 
nothing to be desired. But for my 
money highest marks once again go to 
Command Records for fantastic repro- 
duction. 
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We have a large range 
of pre-recorded 

tapes and records 
always in stock, 


P. CARTER RADIO & 
TV SERVICE 


79 NEW ILLAWARRA ROAD, 
BEXLEY NORTH, N.S.W. 
PHONE: 50-3150 


PLAYER CABINETS 


New Player Cabinet model 186 is 
9in high, 17in wide, 164in deep and 
S54in above shelf. Finished with 
attractive hinged, tinted perspex top. 
Price: $20.00 for maple or walnut. 

Kit of parts: $13.50. 

Teak: $1.00 extra. 
New Player Platform model 175 is 
16in x 14in x 34in. Price $7.00 for 
maple or walnut. Kit of parts $3.50, 
Teak 50c extra. Perspex cover, Sin 
high, $8.20 and $1.50 extra if re- 
quired hinged. 


Please specify cutout required. 


NEW EQUIPMENT 
CARNET | 


} MODEL 154 ; 


With lift-up lid over player. Sliding 
door in front of amplifier compart- 


Large storage space. Size: 
174in deep, 3lin high. 


ment. 
36in wide, 
Price: 

Made and Pees 
PACKING 44. 4x a2 - 
Kit of Parts .. .... . $33.50 
Packing .. .. .. s+ «+ «. $140 
Teak . .. «. «. Extra $7.00 

Free on rail. 
Write for Catalogue and Player Guide 


H.B. RADIO SALES 


Manufacturers of Quality Radio and 
Radio Furniture for 36 years. 


103-105 Cotherine Street, 
LEICHHARDT, SYDNEY 
Telephone 56-5580 


.. $53.00 
$2.20 
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Price is the only difference 
between a $/0 plus 
precision changer and a 


$47 BSR UA70/Macdonald 500. 


For $70 you can get a very good precision changer. 


No doubt it would have all the goodies to back up 
the price tag: a low-mass precision vernier counter- 
balanced pickup arm, a 4-pole dynamically balanced 
shielded motor. But, so does ours. 


And we would hope, for that kind of money, that 
it would also have a feathertouch cueing device, 
“Dialomatic’’ precision stylus-pressure control, an 
11” deep-rim turntable, vibration-free 4-point corner 
suspension, interchangeable manual and automatic 
spindles, plus the ability to play 7,710”and 12” 
records at 4 speeds. 


MACDONALD 500 
FROM 
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BSR UA70 


The BSR UA70/Macdonald 500 can give you all this. 
For $47.00. 


It has everything for the most fastidious listener, 
including the famous C1 ceramic stereo cartridge 
and diamond stylus. Optional extras include a Flexi- 
glass lid, teak base, and the fabulous Pickering 
magnetic cartridge. 


So you see, the $47 BSR UA70/Macdonald 500 from 
Goldring has everything a $70 precision changer 
has. 


Except a big price-tag. 


N.S.W.: 443 Kent Street, Sydney. 29-1275. VIC.: 368 
Little Bourke Street, Melbourne. 67.1197. QLD.: 235 


Edward Street, Brisbane. 2-7010. W.A.: 91 


Street, Subiaco, Perth. 8.4988, 8.4989. S.A.: 77 


G 0) LD Ri N ty Wright Street, Adelaide. 51.5117. 


ENGINEERING (A’ASIA) PTY. LTD. 


GE:P385 


STAN KENTON PLAYS FOR TODAY. 
Capitol, mono, T2655, Also on 
Stereo. 

Interest: Brass. 
Performance: Musicianly. 
Quality: Good. 

Here on this album Kenton has come 
ip with some clever arranging for five 
umpets and a lot of percussion, plus 

ythm section of bass, drums and 

ano. All of the tunes are treated with 
strong Latin rhythm, even in those 

ses where the original form was a 
raight four beat. 

The writing for the brass in Lennon 
ind McCartney’s “Yesterday” is particu- 
arly beautiful, but I find much of the 
iostalgia of the same composers’ 
Michelle” lost in a welter of high note 
lose harmony, “Never On Sunday” has 
. new twist to the interlude, and in 
Lara’s Theme” Kenton drops eight bars, 
\ipparently thinking that its repetition 
yas monotonous. Other titles in- 
lude “Strangers In The Night,” “Sabre 
Yance” and “The Sound of Music.” 

*& * * 


, SIGN OF THE TIMES. Les Brown 
and His Band of Renown. Festival, 
stereo 8DL932061. Also on Mono. 
Interest: Good contemporary tunes. 
Performance: Restrained. 

Quality: Slightly muddy. 
Stereo: Normal. 
Those still too young to remember 
he wonderful big band of the old days 
ed by Les Brown will at least know 


AUSTRALIAN JAZZ 


tED ONIONS BIG BAND MEMOR- 
IES... W. & G. Mono — WG 
25/5065. 


Instead of the paths of Melbourne 
ind Sydney jazz gradually converging 
is time goes on, they are just as separate 
is they were 20 years ago. The main 
eason for this is that whereas the 
sydney amateurs go back to the roots 
xf New Orleans jazz the Melbourne 
yoys go back to the roots of Melbourne 
azz. And the roots of Melbourne jazz, 
vhich were established by the Bell band, 
*rank Johnson and hater the Barnards, 
iprang from Oliver, Jelly Roll and Lou 
Natters, with the latter mainly concen- 
rating on the Armstrong Hot Five. 


Almost without exception everybody 
hen climbed on to the early big band 
dick, and many of the numbers of this 
ilbum inspired by Armstrong, Ellington 
ind Luis Russell, etc., were performed 
xy my own original band in England in 
he late 40s, It was this which kicked 
ff Humphrey Lyttelton into following 
he same path. 

The Red Onions are without a doubt 
he hottest and most colourful band 
laying in the traditional manner in 
\ustralia today, although at the time 
f writing they are on their way to 
‘urope to seek their fortune, It’s a pity 
ydney hasn’¢ got a band like this 
mong the amateurs. The Sydneysiders 
re keen as mustard on “having a blow,” 
ut lack discipline and technique. Which 
oils down to the fact that they don’t 
nactise nearly as much as the Mel- 
ourne boys. 

Titles on this album include “Jersey 
ightning” with William Morris doing 

Pops Foster on what looks like a 
ouble B flat tuba in the cover photo. 
llington’s “East St. Louis Toodle-oo” 


of him today because of his important 
association with Dean Martin on the 
latter’s internationally known TV Show. 
He has chosen for this album material 
of contemporary appeal, and presented 
it in a relaxed and pleasant manner. 
“Strangers In The Night,” “Call Me” 
and “It’s Not Unusual” are all there— 
they are just about on every big band 
record you pick up these days. 

With a Latin flavour are five tunes 
by Latin composers, including A. C. 
Jobim, who are having a very good 
run at the moment. They include “Little 
Boat,” “Meditation,” “Quiet Nights” and 
“How Insensitive.” 

* * 


* 
FATS WALLER And His Rhythm. 
RCA Gold Star Standard Series 45 


EP EPA-5140, 


Interest: Fats Waller. 
Performance: Bubbling. 
Quality: Good remaster. 

Here’s yet another excellent Gold 
Star Standard Series from RCA’s seem- 
ingly inexhaustible supply of Fats Wal- 
ler recordings. He made over 500 titles in 
his short recording life, so we have a 
long way to go yet. As usual, Fats is 
full of fun on this EP, and the titles 
are among the most popular from this 
talented pianist-entertainer, who died at 
the age of 39 in 1943: “Your Feet’s 
Too Big,” “It’s A Sin To Tell A Lie,” 
“The Joint Is Jumpin’.” “I’m Gonna 
- Right Down And Write Myself A 

etter.” 


is tightly arranged and Waller's “Crazy 
‘Bout My Baby” gets an unusually fast 
treatment, All the tracks are good and 
the arranging is excellent. With the in- 
valuable experience which an overseas 
trip will give these boys they should 
be a sensation when they return to 
Australia. 

Incidentally, in further support of my 
theory of “the Melbourne influence” 
listen to the gravel-voiced scat singing— 
it is more like Ade Monsbourgh than 


s! 
* * * 


TRAD JAZZ, with The Ballarat Jazz 
Messengers. W. & G. Records 45 EP 
Mono WG-E.2737. 

Ballarat is famous for its South Street 
Competition and among the entrants to 
this famous annual event have sprung 
world-famous singers and instrumental- 
ists, Now we have a jazz band from 
this icy-cold Victorian city playing warm 
and happy jazz with a competence usual- 
ly associated with the professional jazz 
bands of Sydney and Melbourne. Mal 
Jennings, trumpet and leader, is without 
a doubt a successor to Bob Barnard 
and the only thing which could prevent 
his complete fulfilment of this role is 
the appalling lack of jazz opportunities 
in this country. He has something new 
to say on “New Orleans” and plays a 
driving lead on “Original Dixieland One- 
Step.” The remaining tunes are “My Old 
Man” and “Swingin’ Safari,” All arrange- 
ments are interesting and harmonically 
sound. 

W & G are to be congratulated for 
their fostering of young Australian jazz 
musicians—-which is more than can be 
said for any of the Sydney companies— 
and we look forward to an LP in the 
near future from this young Ballarat 
group. | 
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NOW ... A HIGH PERFORMANCE 
STEREO SYSTEM FOR SMALL 
LOUNGE ROOMS AND MODEST 
BUDGETS... THE ENCEL 
“COMPAX”! 


Many music lovers have little space to spare 
—and require a small stereo system. The new 
Encel ‘*‘Compax'’ consists of the Sound 
SAQ-202B solid state stereo amplifier with an 
output of 6 watts R.M.S. or 12 watts 
I.H.F.M. in each channel, a Connoisseur 
Classic turntable, the Connoisseur SAU-1 tone 
arm, a Micro ceramic stereo cartridge with 
diamond stylus, a teak base for the equip- 
ment and two hand finished multiple-speaker 
Model AS-60 bookshelf enclosures. 


$159 


**Sonics”’ 
Stereo headphones may be added for 
only $11 more. Encel price includ- 
ing sales tax iS OMly wo ee ee 


A Mk. II ‘‘Compax’’ has just been intro- 
duced. The ‘Sound SA-202B’’ amplifier 
and speaker systems are the same; with this 
model the turntable supplied is the well 
known Labcraft 643, the tone arm has a 
lifting/lowering device, the cartridge is a 
high quality ceramic unit with a diamond 
Stylus and the equipment is housed in an 


attractive base with a perspex 
Mk. II 155 


dust-proof cover. This 
‘‘Compax’’ costs only 
INTERCOMMUNICATION 
SYSTEMS 
Look at these prices—and the variety! Gem 2 
Station—$9.50. Eden 4 station—$27.50. Eden 7 
station—$35.50. Fountain 2. station—$14.10. 


feseun 


Fountain 4 station—$27.10. Fountain 7 station 
—$44. All models are suitable for office, 
school and home and are fully transistorised. 


87 2 ORES Vite 


THE PLANET MG-1504 STEREO 
AMPLIFIER — AN ENCEL WINNER 
FOR ONLY $59! 


Few stereo amplifiers have excited as much 
interest as the Planet MG-1504. Although it’s 
only $59, frequency response is 30-20,000 Hz. 
plus or minus 2 db. and power output totals 
15 watts I.H.F.M. Inputs are provided for 
stereo pickups, tumers and tape recorders 
. . and sensitivity is suitable for magnetic 
cartridges. Twin pre-amplifiers and power am- 
plifiers are combined on one easily serviced 
chassis; separate bass and treble controls are 
provided for each channel. Stereo headphones 
plug into the socket provided. 
Specifications: Valve complement: 12AX7 x 
3, 6BQ5 x 2, 6CA4 x 1. Input sensitivities: 
Mag. pickup 5 mV, Tape head 5 mV, Crvstal 
pickup 80 mV, Microphone 5 mV, 
Tuner 100 mV, Aux. 5 mV Size: 12”’ 59 
ORTOFON TONE ARM/CARTRIDGE 


wide x 8’’ deep x 44° high 
OFFER! 


Still a few left. Brand new Ortofon SMG-212 
arms complete with. Ortofon 

SPU-GT-E cartridge — elliptical 59.50 
We will also supply a Micro MA-77 


diamond stylus .... . 
or MA-77S arm fitted with the $64 50 
a 


Ortofon SPU-GT-E cartridge for 


ORY sis. ecc 
TEREO AMPLIFIERS yf 
? 
t the moment we have available four 
solid state stereo amplifiers which are 
slightly shopsoiled. Two 


Encel 


ELECTRONICS 


STEREO) PTY. LTD. 
Head Office: 
431 Bridge Rd., Richmond, Victoria 3121. 


Tel. 42 3762. 
Sydney Store: 


257 Clarence Street, Sydney, N.S.W. 2000. 
Tel. 29 4563, 29 4564. 


Australia’s Greatest Hi-Fi Centre 


Leak ‘‘Stereo 30’s’’, two 
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[] “APOLLO" MINIATURE 
HIGH VOLTAGE RECTIFIER 


“RODAN' ONE PLANE 
READ OUT, 


| mas, > 
Lew A Au PLUGS AND a <=> 


“SIGNALITE’ NEON 
LAMP RESISTORS 


These photographs illustrate some of the products 
for which we are sole Australian and New Zealand 


distributors. 
Due to obvious space limitations, this list is 
C incomplete, and technical descriptions are missing: VuMINELAMPS” LOW | 


so may we send you a brochure? 


“*RODAN” RKEI 

READ OUT. Just mark the appropriate squares, print your name, yO 
y tear out and post: or drop us @ line: or phone us. C e__ o 

We'll be waiting to help. A inne 


a Fx Pace, dea 


Your wholesaler probably has stocks, or will be happy 


to get them for you. 
If your business is production or resale, and you'd [] x 
like our rep. to call, just call, just let us know. We are 


meme wananie at your service. 


se oe u 
READ OUTS. aa te + ada 


~ 


CRAFTSMAN GLASS PTY. LTD. MAME 045s Savas fe nad Mee eeae eee ack een ayer ays 


460 Bexiey Rd., Bex! ey. 2207 S.W. ADDRESS... 964.0 ike i-wlt. Be Se Sie ee AS OE BESS 
Phone 59-6550. Cables: ‘' AETAUST" SYDNEY. 


DOO Oe 2 OH TSEC HE OO GE HERES OH ORE YEO Ge Hw EG 484 e He ew 


MANUFACTURERS & DISTRIBUTORS OF ELECTRICAL CONTROL EQUIPMENT. 


For professional advice and guidance when you 


need it — come fo Sydney's 
Convoy ‘ounp ‘experrs 


i SOROS EE CE EST a RA LEE S We are at 449 Kent Street (just down from 


Town Hall). 


a Add an exciting new dimension to your Hi Fi System with a tape deck. Get professional 
THIS MONTH WE OFFER: results from tape with the simple addition of one of these units, utilisiag your own 
High Fidelity amplifier. — 


Goodmans Maxamp 30 with Dual 
1009 Player, Shure M44G Magnetic 
Cartridge and Pair Wharfedale Super 
8 RS/DD_ Speakers’ in __ teak 
Enclosures 3. wk ad Se ee 5 5° §4OS 


As above but with Nikko TRM40 
S./state 30 watt RMS amp .. $327 


FOR THE CONNOISSEUR:— | y _ 
The fantastic new Sony 1180 amp. AKAI X-100D SONY TC250A SONY TC350 


with Dual 1019 player, Shure M7S5E er ae oe The latest from Sony with pro- 
Magnetic Cartridge wd sali Whisks: Solid state circuitry Fu lly transistorised fessional 3 head system for 


dale Super 12 RS/DD speakers in 4 track stereo/mono _ stereo/mono unit ex- sound-on-sound instant monitor- 


$ cubic ft. teak’ encl $94 ' di : . ing, etc. Extremely wide response 
enclosures $943 =phayback/recording ceptional quality BM Foie ayahete. Later type of 

Or as above but with incomparable crossfield head 30— ideal unit for the  olid state circuitry 4 track 

Fisher X101D amplifier .. .. $668 23,000 cps. budget minded. stereo/mono. 

Come to— 


Convo y for convincing practical demonstration 


Remember we always have a good selection of top class used equipment available. 
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TRADE REVIEWS 


AND RELEASES 


THE MINI-Fl LOUDSPEAKER SYSTEM 


Of special interest in the context of domestic high fidelity 
sound is the recent release, by the Rola Division of Plessey 
Components, Australia, of their new ‘“Mini-fi’’ loudspeaker 
system, It combines wide frequency range and high power 
handling capacity with very modest dimensions. 


Actual dimensions of the system are 
14 x 8 x 8 inches. The units supplied 
for our inspection were finished in 
a medium oiled teak veneer, with a tasteful 
fret cloth woven from buff, brown 
and gold filaments. The back is glued in 
position and finished in dull black, access 
to the system being through the front, by 
popping out the fret panel. Delivered, pro- 
perly packaged in its own cardboard carton, 
one’s immediate impression is of a product 
well finished and well presented. 

The enclosure is of the fully sealed 
variety, a technique popularised in this 
country by our own build-it-yourself ‘‘Play- 
master Bookshelf” system. However, 
whereas the Playmaster unit. system, of 
necessity, had to be designed around a 
fairly conventional 6-inch wide-range loud- 
speaker, serving as the woofer, Rola engi- 
neers have produced a special 6-inch woofer 
having a very low cone resonance and 
intended to operate with substantial air- 
loading on the rear of the cone. Designated 
as type C65-O, the new woofer features 
a neoprene rim suspension for the edge 
of the cone, a 4-inch diameter open-weave 
“spider” to support the voice coil and a 
voice coil/magnet system designed to permit 
long travel with a minimum of _ non- 
linearity. . 

The published data suggests that the free- 
air resonance of the C65-O is 25Hz but, 
in our laboratory, a normal free-air check 
of impedance failed to reveal any sign 
of a resonance within the range of our 
generator, which goes down to 18Hz. 
Mounted in the enclosure, however, the 
resonance was measured at 82Hz for one 
unit and 85Hz for the other. Air space 
in the box, by the way, is substantially 
occupied by a very light filling 
material, wool-like in its appearance and 
to the touch. 

The system resonance of 85Hz is interest- 
ing in that it is of the same order as 
attained in our Playmaster Bookshelf 
system, though Plessey/Rola engineers have 
managed to achieve it with a much smaller 
enclosure, by reason of the _ specially 
designed woofer. Not counting  intru- 
sions into the enclosure, the actual internal 
dimensions of 13 x 7 x 64 inches give an 
enclosed volume of 0.34 cu. ft against 
about 0.54 cu. ft for the Playmaster unit. 
With their similar cone piston areas and 
similar resonances and mounted in filled 
and sealed boxes, the two systems actually 
produce much the same behaviour — and 
sound — over the bass register. Both are 
substantially level to below 80Hz and both 
slope smoothly downwards towards 40Hz. 
Both should be used with partial boost for 
best balance, secure in the knowledge that, 
within the limits of linear cone excursion, 
the sealed enclosure will inhibit the doub- 
ling and tripling effects which can flow 
from a vent port. . 

For the Playmaster Bookshelf system, we 
had to be cautious in mentioning power 
handling capacity because data were not 
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available for the specified woofer under 
sealed enclosure conditions. We simply 
had to express an opinion, based on 
experience, that the system would operate 
safely and efficiently with the average 10 — 
10 watt stereo amplifier. For the Mini-fi 
system, the makers quote 15 watts as the 
power handling capacity and this should 
be ample to cope with good quality stereo 
amp! ters used in the average domestic 
Sit. .on — even where the listeners like 
plenty of volume. 


A significant point is that some compact 
systems are credited with substantial power 
handling capacity but only, in part, because 
they also exhibit low sensitivity; substantial 
power input is necessary to produce reason- 
able acoustic output! This accusation cannot 
be levelled against the Mini-fi unit. While 
some penalty has to be paid in terms of 
sensitivity for the long-travel voice coil 
system, the loss is substantially offset in 
the C65-O woofer by the use of a 700z 
ferrite magnet, giving a flux density in 
the air gap of 12,500 gauss. Thus, while | 
the sensitivity may be somewhat below that | 
of the larger high fidelity loudspeakers, the 
difference will certainly not be sufficient to | 
cause any problems with normal high per- | 
formance stereo amplifier systems. The | 
manufacturers claim that it can be used | 
with low power amplifiers, if desired, but | 
such amplifiers would have nothing to) 
spare for bass boost. | 

So much for the bass characteristic and | 
the general sensitivity. What of the response | 
over the rest of the frequency range? | 

According to the literature, the C65-0 | 
has been designed to exhibit a sharp) 
acoustic cut-off at SKHz with the express | 
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intention of eliminating the need for a 
series inductor and minimising phase shift 
which might be introduced thereby. The 
high frequency range is looked after by a 
5FX tweeter, as used in our original Play- 
master Bookshelf system. This is coupled. 
to the drive in the Mini-fi unit, by a luF 
capacitor. 

The overall effect is a response plateau 
which is substantially flat to about 3.5MHz. 
It would then appear to slope downwards 
to a trough centred on 5 to 6KHz, the 
response rising to reference again at 9KHz 
and beyond. 

On some program material the effect of 
this trough is quite noticeable—and one we 
did not like—on A-B tests with other 
systems having more output in this critical 
area. Orchestral strings and the small pives 
of acoustic organs recede into the too- 
prominent middles and, while the response 
comes up again in the 9KHz region, it is 
too far removed from the essential musical 
revister to save the day. 

The reason for this is rather hard to 
fathom. It could have something to do with 
the choice of tweeter coupling capacitor or 
the decision not to use a series inductor 
to the woofer; while the woofer may exhibit 
a mechanical cut-off. it will probably still 
absorb. power at high freauencies. But, 
whatever the reason, we feel that the manu- 
facturers would be wise to analyse the 
response—and the sound—in this critical 
region. At this early stage it should for- 
tunately be possible for the manufacturers 
to effect refinements in the final production 
models. 

In making these remarks, we do _ not 
mean to deny the ability of the Mini-fi 
system to produce some very enioyable 
sound. When we heard it at the I.R.E.E. 
Convention in May. we were tremendously 
impressed by the bie sound from the little 
enclosure. But, equally. when we set it up, 
first in the home and then again in our 
lab.. we could not help but exnress a 
subjective wish for a little more brichtness 
and a little better definition. If the designers 
can overcome this reservation, which was 
shared bv all who heard the two proto- 
types which we had, they will have a 
real winner. 

We understand that supplies of these 
speaker systems are not yet available for 
general distribution, and we have no infor- 
mation on price. Inquiries relating to avail- 
ability and price should be addressed to Rola 
Company (Australia) Pty. Ltd., The Boule- 
varde, Richmond, Victoria 3121: or Christina 
Road, Villawood, New South Wales 2163. 
A four-page brochure describing the system 
is also available from Rola offices on request. 

Incidentally I should perhaps mention 
that the Mini-fi is to be sold only as a 
complete system. It is not available as a 
kit, nor is the C65-O woofer being sold 
separately. (W.N.W.) =| 
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SER VICE 


BILL TURNBULL offers you 
service on Hi Fidelity equip- 
ment Tape Recorders, Com- 
munication Receivers and 
Electronic Test Equipment. 


25 years experience 
All work guaranteed 


BILL TURNBULL 


I! ELLALONG ROAD, 
CREMORNE, N.S.W. 90 4825 
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REVOX 
HAVE 
A LIFETIME’S | 
EXPERIENCE * 

IN 

TAPE RECORDING 


TECHNICAL. 
SPECIFICATIONS 
These typical data apply to 


the 2-track as well as the . 
é-track recorder. ~~ SEMI-PROFESSIONAL PORTABLE TAPE RECORDER 
TAPE SPEED: | 
33 and 7% ips. 
TAPE SPEED DEVIATION: 
= 0.3% from nomina 
| WOW AND FLUTTER: Beal 


f+ 0.1%, peak reading 


weighted (DIN 45507) e Mono/stereo operation. 
Be als Pagel ae ° Tape deck with 3 PABST Outer-Rotor-Motors. 
40.12,000 He at 33 ¢ 6/12 Pole Hysteresis-Synchronous-Motor for two tape speeds. 
+ 2— 3db © e Capstan shaft with balanced Flywheel and anti-flutter coupling. 
INPUTS PER CHANNEL: e Reels of up to 10%” diameter. 
Rak Vega fe il 7 e End of Tape cut-off switch. 
2. Radio $0mV, Ri = © Built-in mixing facilities. [ 
1.0M2 max. 10V ¢ Separate record and replay amplifiers for both channels. 
ene ala dice Pa = e All operating modes are switched electrically by push-buttons. 
ORK adjustable one 
POWER LINE VOLTAGE: e¢ Remote Control facility. 
110, 125, 145, 220 and. 
240V, 5OH:. 
HARMONIC DISTORTION 
(OVERALL): 
= 3% at peak recording 
level 
SIGNAL TO NOISE RATIO A east a 
UNWEIGHTED: A Manufactured py: Willi Studer-——Switzerland 
-l(rack recorder: 7 Fe “ ? 
4-track vecanders 52dh and distributed in Australia by 
at peak record level with . oe. 
3% harmonic distortion. Engineering Products Division 
WEIGHT: 
approx, 45 Ibs. AMALGAMATED WIRELESS (AUSTRALASIA) LTD 
CASE DIMENSIONS: 
19 x 134 x 12” 422 LANE COVE ROAD NORTH RYDE NSW __ 88 6666 
ps MELBOURNE BRISBANE ADELAIDE PERTH LAUNCESTO! 
Pe : 679161 | 4 1631 51 0111 28 3425 2 1804 
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A Harman Kardon ‘’Nocturne’’ model 210 stereo receiver, 

as illustrated, was submitted for review by Messrs. Recorded 

Music Salon, of 23 Collins St., Melbourne, Victoria. It is an 

all-transistor design, equipped to receive AM radio, FM and 

FM/stereo, and to operate in conjunction with magnetic 
| pickup and tape facilities. 


Overall dimensions of the unit are 14} 
inches wide, 44 inches high and 14 inches 
deep. It is styled either for shelf mounting 
or for installation in a cabinet, assuming 
provision in each case for adequate venti- 
lation. The front panel is tastefully finished 
in translucent black, with gold lettering and 
matte gold trim. When the equipment is 
switched on, the panel lights up to reveal 
the calibrated AM/FM tuning scales and 
tuning meter. 

Accessibility appears to have been a prime 
consideration in the design of the unit; 
this is in marked contrast to some other 
amplifiers which have been submitted for 
review, where all the components have 
been packed quite densely into the avail- 
able space. Five printed boards are used, 
in addition to one for the FM _ tuner, 
mounted horizontally and held in place by 
spring clips. This ensures easy access to the 
circuitry for possible service, while the sys- 
tem is in operation. 

The “receiver” circuitry provides for re- 
ception of FM, FM/Stereo and AM. Un- 
fortunately, the FM facility is not likely 
to be of much use in this country although 
we did tune TV channel 4 at around 101 
MHz. The AM tuner is of average sensi- 
tivity, operating from a ferrite rod antenna 
fitted at the rear of the chassis. A D’arson- 
val tuning meter facilitates “spot-on” tuning 
of all stations. 

As supplied, the amplifier has a _ two- 
core er cord and is suitable for opera- 
tion from 117 or 240 volts AC. A switch 
to select the operating voltage is mounted 
inside the chassis, next to the power trans- 
former. A two-pin AC “accessory” outlet on 
the rear of the chassis is controlled by 
the amplifier’s own power switch. 

Inputs are provided for magnetic cart- 
ridge and high level tape. There is no speci- 
fic provision for a ceramic cartridge and 
those wishing to use one would have to 
provide a suitable compensating network 
to simulate magnetic cartridge characteris- 
tics. 

Terminals are provided on the rear of the 
chassis for two sets of loud speaker sys- 
tems, either or both of which may be select- 
ed by rocker switches on the front panel. 
Terminals are also provided for an outdoor 
AM antenna and a 300-ohm FM antenna. 
A headphone jack is fitted on the 
front panel, which can be used in conjunc- 
tion with, or without, the loudspeakers. 


Controls are as follows: Three rocker 
switches, for tape monitor and the two 
speaker systems; volume control with in- 
tegral power switch; bass control; treble 
controls; balance; selector switch; tuning 
knob for FM and AM. The selector switch 
has six positions for selection of FM, FM/ 
stereo, AM, magnetic cartridge in mono 
or stereo mode, and input from a tape deck. 
The tape monitor rocker switch over- 


rules the selector switch as far as the | 
loudspeaker output is concerned and enables . 


playback from the replay heads of a tape 


deck while in the process of recording. | 
The control knobs are of rather small ; 


radius but they have a smooth and posi- 
tive “feel”. The tuning knob is fly-whee! 
assisted for a smooth “action”. 

Associated with the volume control is 
circuitry which provides 9dB of boost at 
100Hz when the control is in the 9 o’clock 
position. This contour for low-level listening 
is “defeated” by a pull-on switch associated 
with the normal bass-boost control. 


was available to resolve fully the inter- 
relation of power output, load and distortion 
but, as a general guide to performance, 
we measured the steady-tone power output 
at the onset of clipping at 1IKHz. With 
either channel driven seperately, power 
output into an 8-ohm load was 15 watts; 
with both channels driven simultaneously, 


The tone controls are specified to give 
plus or minus 12dB “bass” and “treble” 
boost and cut, but the frequencies at which 
this order of boost and cut is to be achieved 
are not stated. For the bass control we 
measured 12dB boost and 10dB cut at 
100Hz and for the treble control, 11dB 
boost and 13dB cut at 10KHz relative to 
IKHz —@ figures which indicate that the 
tone control facilities are conventional and 
adequate. 

With the tore controls set for flat response 
and the “contour” of the volume control 
cancelled, the frequency response of the 
amplifier, at a level 1 watt, was flat 
from the lower limit of our generator 
(18Hz) to 30KHz (-3dB point) being -6dB 
at 45 KHz. The power bandwidth was much 
the same. The square wave response, as 
could be expected, was good; a SKHz 
square wave exhibiting a slight trace of 
overshoot on the leading edge and one 
well-damped cycle of ringing. Stability with 
capacitative loads was also good. 

In terms of power output, load and dis- 
tortion, the specifications are anything but 
precise. One can only assume that the 
rating of “50 watts IHF” refers to the total 
power available from both channels on 
program material, into 8 ohm loads, and 
that the harmonic distortion under these 
conditions does not exceed 1 p.c. 

It would have taken more time than 


competitive price. 
insurance companies. 


exchange (ion-burn excepted). 


Telephone 
56-8498 
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TEL-LEIGH-TUBES 


Tel-Leigh-Tubes have pleasure in introducing “Golden View” tubes at a most 
These tubes are fully reconditioned and rescreened and are acceptable by 
Broken necked, marked or discoloured screened tubes are acceptable for 


ALL SIZES IN STOCK — INCLUDING LAMINATED TUBES 
“Tel-Leigh-Tubes” the top-quality regunned tubes are also available. 


3 All tubes are now guaranteed for 2 years. § 
Telephone 


Same day delivery service. 


TEL-LEIGH-TUBES, 51 REUSS STREET, LEICHHARDT, SYDNEY, N.S.W. 


Country and Interstate customers: Please rail old tubes to Petersham Station. 


Into 
16-ohm loads, the power was 8 watts per 
channel, with little difference, in this case, 
whether the channels were driven simul- 
taneously or not. 

Signal-to-noise ratio is specified by the 


power output was 10 plus 10 watts. 


manufacturers at -90dB relative to full 
output — no mean figure to which to lay 
claim. In practice, we found that, with the 
volume and bass controls full on and 
with open-circut phono inputs, the hum 
level was quite noticeable. However, the 
instruction manual suggests reversing the 
power cord if the hum is audible and, 
when we tried this, the hum was reduced 
considerably. Under actual listening condi- 
tions, with the volume control at about 
12 o’clock, there was no noise audible, 
even close up to the speakers. 


No circuit diagram is provided with the 
manual but a circuit from another source 
indicated that the power amplifier was of 
conventional solid-state design, using driver 
transformers to the output. stage. It 
is notable, however, that Mosfets are used in 
the FM tuner. 

To summarise, the Harman Kardon Noc- 
turne is a well made amplifier of conven- 
tional and accessible design, and is capable 
of stereo reproduction of high standard. 

Inquiries should be directed to Recorded 
Music Salon who can supply full details 
on prices and availability. (L.D.S.) =| 
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MASTER ANTENNA TV DISTRIBUTION SYSTEMS 


THE FASTEST GROWING ASPECT OF TV! 


Es 


es 
x 
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AND ONLY ONE COMPANY HAS 
ALL THE ANSWERS! 


CHANNEL MASTER 


\/ 


Ferris-Channel Master’s MATV Systems Department will help with your technical 
problems and design systems at no cost to you! Ferris-Channel Master are specialists 
in multiple installation equipment for home units, hotels, motels, schools, hospitals, etc. 


ANTENNAS e AMPLIFIERS @ BOOSTERS @ BALUNS e COUPLERS 
e COAXIAL CABLE e HI-Q TRAPS e LINE TAPS e MIXERS e 
OUTLETS e SPLITTERS e WALL TAPS e ETC., ETC. © MADE TO 
RIGID GOVERNMENT APPROVED SPECIFICATIONS. 


MATV MEANS MONEY TO YOU! 


To: FERRIS BROS. PTY. LIMITED, 


Send Coupon 
752 Pittwater Road, Brookvale, N.S.W. 2100. 


Plus $1.00 | A 
for complete I RT Sa 
technical guide \ \ 

toM ATV planning 


& Channel Master all, SY LY | ee 
equipment, specifications. si 
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TRADE RELEASES 
IN’ BRIEF 


JACOBY, MITCHELL AND COM. 
PANY - LTD. have advised that the 
arrangements which Grundig, of Germany, 
have made with A.E.I., of U.K., reported 
recently in an Australian trade paper, will 
in no way affect the existing arrangements 
under which Jacoby, Mitchell are the sole 
stockists/agents for Grundig closed-circuit 
television camera equipment and associated 
equipment for the whole of Australia. 


All sales, installation and servicing of 
Grundig closed-circuit television equipment 
supplied in Australia will remain exclusively 
with Jacoby, Mitchell. However, A.E.1., of 
U.K., now has facilities for including the 
Grundig “Fernauge” equipment as a com- 
ponent part of any system or equipment 
installation tendered for by A.E.I. All 
inquiries for Grundig closed-circuit television 


equipment should be referred to the 
Jacoby, Mitchell head office at 469-475 


Kent Street, Sydney; or branch offices at 
15 Abbotsford Street, Melbourne, Victoria; 
652 South Road, Glandore, Adelaide, S.A.; 
56 Edward Street, Brisbane, Qld.; Mr C. F 
Liddelow, 252 William Street, Perth, W.A.; 
Mr K. W. McCulloch, 109° York Street, 
Launceston, Tasmania. 


EMERSON AND CUMING, INC., of 
U.S.A., send details of their Ecco Reflectors. 
An Ecco Reflector is a spherical passive 
device which reflects and returns to its 
source a radar signal almost as efficiently 
as a flat metal plate of the same diameter. 
Being spherical, it is capable of reflecting 
simultaneously radar signals from any 
direction over a broad-viewing angle. This 
is not possible with a ftat metal plate, the 
face of which must be pointed towards 
the source of the radar signal. 

Ecco Reflectors are widely used to 


enhance the radar reflectivity of drones, 
targets and decoys. They are based on the 


Varian Associates, of U.S.A., has 
announced two new series of K- 
band reflex klystrons, EM-1188 and 
EM-1138, operating in the 18 to 
26.5GHz band. These are designed 
primarily for use as pump tubes in 
parametric amplifiers, and tune 
over a 1000MHz range. The EM- 
1188 develops at least 400mW and 
EM-1138 a minimum of S50mW. 
Both offer a wide selection of 
power levels and have an exception- 
ally long operating life. Frequency 
and power stability of these rugged 
klystrons is excellent, the makers 
say. (Further details from Varian 
Pty. Ltd., 38 Oxley Street, Crow’s 
Nest, N.S.W. 2065). 


NEW VIVM FROM UNIVERSITY GRAHAM 


The stylish vacuum tube voltmeter illustrated has been re- 

cently released by University Graham Instruments Pty. Ltd. 

Of Japanese manufacture, the instrument comes complete 

with a DC and Ohms measuring probe. EHT and RF probes 
and carrying case are available as optional extras. 


The new voltmeter, Model MVA-6, is 
housed in a sturdy but attractive metal 
case, finished in grey crackle enamel with 
a “satin” etched front panel and a chrome 
carrying handle. Also fitted are black instru- 
ment-knobs and four rubber feet, with the 
intention that the instrument should nor- 
mally stand upright. 


The internal construction features a print- 
ed wiring board and standard wafer switches 
with tied wiring forms. The large meter 
scale measures 4in x 44in with easy-to 
read graduations, the full scale deflection 
sensitivity being 195uA. Also incorporated 
in the meter circuit are protective diodes 


- contained in a single encapsulation. These 


provide the meter with a high degree of 
protection, over and above that normally 
afforded by the valve circuitry. 


Accuracy of the meter is stated as + 
3 per cent for DC ranges and + 5 per cent 
for the AC ranges. Spot checks of the 
ranges against a meter of known accuracy 
showed that the instrument was in fact 
well within the claimed tolerances. The 
voltmeter has two valves, a 12AU7 twin 
triode and a 6ALS5 twin diode for the AC 
rectifying circuit. 


The MVA-6 measures P-P and RMS 
alternating _ voltages from 30Hz up to 
Hz direct and with the RF probe 
(type RF-22) up to 60MHz, according to 
the manufacturers rating. On test, we 
found that, used directly, the voltmeter 
was 1dB down at 50KHz on the AC voltage 
ranges. However, by way of compensation 
response using the RF probe proved to be 
flat from 30KHz (1dB down at 10KHz) 
to well above 60MHz. 


The DC and RMS voltage scales are: 
1.5, 5, 15, 50, 150, $00, 1500. It. will be 
noticed that the lowest range is 1.5V, a 
distinct advantage for use with transistor 
circuitry, ascending in steps of approxi- 
mately 10dB, to the 1500V_ range. is is 
mukiplied twenty times when using the 
EHT probe (type HV-20), thus giving a 
voltage range of 30KV. While the EH 
probe performed satisfactorily, its internal 
construction seemed rather more make- 
shift than the more expensive probes which 
have commonly been offered to date. 


Resistance up to 1000Mohms may be 
measured on the forward reading ohms 
ranges and, with a centre scale resistance 
of 9.25 ohms, resistance as low as 1.0 


MOSEL MYA.6 


ohm can be measured accurately, The front 

anel controls are: a function switch (which 
includes a power on-off switch) a range 
selector switch; ohms adjustment; meter 
zero adjustment. When the function switch 
is set to “off”, a short circuit across the 
meter damps pointer movement during 
transportation. 

Price of the Model MVA-6, including DC 
probe, is quoted as $42 plus tax. Accessories 
available are an RF probe (type RF-22) 
$6 plus tax, an EHT probe (type HV-20) 
$8 plus tax and a leather carrying case 
priced at $6 plus tax. University Graham 
also offers full after-sales service for the 
instrument. Any further enquiries should be 
directed to University Graham Instruments 
Pty. Ltd., of 106 Imore Road, River- 
wood, N.S.W. (A.J.L.) 


Luneberg Lens, and when used in an array 
not only increases the radar cross-section 
but also produce scintillation patterns which 
are useful for simulating natural targets 
and for identification purposes as passive 
radar beacons. 


A technical note is available which dis- 
cusses Ecco reflectot array design and appli- 
cations in detail. ( rson and Cuming 
are represented in Australia by Wm. J. 
McLelland and Co. Pty. Ltd., The Crescent, 
Kingsgrove, N.S.W.) 


GEMCO DIVISION of Pye Industries 
Ltd. has introduced to the Australian 
market a range of aluminium take-off bus- 
bars and feeder busbars, said to incorporate 
a revolutionary and time-saving system. 
Called “One Bolt Connection,” this new 
design is the result of two years of con- 
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cenmtrated design and development work. 
It cuts erection time and costs by up to 
60 per cent over conventional busbar 
systems, 

The connection is made by using a single 
bolt and a special spring-cup washer which 
gives a constant positive pressure of 1,000Ib 
sq. in. over the conductor surfaces. This 
minimises temperature rise, allows high con- 
ductivity and provides sufficient flexibility 
to compensate for expansion and cold flow. 

The assembly method is simple and 
straightforward. The slotted ends of one 
len of busbar are pushed around the 
captive bolt on the other length, and spacers 
are inserted. Before the bolt is tightened, 
the connecting lengths can be positioned 
anywhere within a 200 degree arc on the 
horizontal plane, thus avoiding the necessity 
for elbows and T pieces. Branch busbars 
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All silicon transistor record player for those who want quality reproduction at a very reasonable price 
Space saving integrated amplifier-record changer (Garrard 3000) gives total of 10 watts RMS at less 
than 1 per cent distortion. Frequency response (amplifiers) within 2 dB 30c/s to 35 kc/s. 

Two “bookshelf” loudspeakers, only 13” x 7” x 8” give astonishingly good results and are also avail- 


able separately. 


For those who want top quality we have the Klinger KC.24 with the same amplifier but including 
Garrard SP25 player and the new ADC 220 magnetic cartridge, 


Send for prices and leaflets. 


4 sae % 
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LOWTHER LOUDSPEAKERS NOW 
AVAILABLE 

Still the cleanest and clearest sound obtain- 
able. 

Efficiency is 10 times that of “bookshelf” 
systems. Flux density of PM6 is 17,500 
lines, PM7 is 19,650. We will supply work- 
ing drawings for you to make your own 
cabinets if required. Drawings available 
separately for $1.00 each. 

Send for leaflets and prices. 

If you can afford the best, buy Lowther. 


DIRECT IMPORTERS 
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LEROYA INDUSTRIES PTY. 
HAY STREET, PERTH, 


BAKER ELECTRIC GUITAR AND 
BASS LOUDSPEAKERS 

12” Group 25 25 watts (50 watts U.S.A.) 
12” Group 35 35 watts (70 watts U.S.A.) 
15” Group 50 50 watts (100 watts U.S.A.) 
High quality cast chassis loudspeakers at 
unbeatable prices, 

These speakers are designed to take the 
punishment of Guitar and Organ work. 
Send for leaflet and prices. 

Baker Loudspeakers — Renowned for 
quality since 1925. 


LTD. 
W.A. 


WHOLESALE & TRADE ENQUIRIES WELCOME 
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THE BEST VALUE OF HI-FI MATERIAL IN THIS COUNTRY AT RECORDED MUSIC SALON 


Harman Kardon Nocturne Model 200M 
—power output 50 Watts IHF integ- 
rated AM/FM tuner frequency response 8- 
25,000 Hz 1 db rated power 10-23,000 Hz 
hum and noise suppression, 90db, 210 Jordan 
Watts Hi- Fi loudspeakers, Dual 1019 Hi-Fi 


turntable, Empire 888PE cart- 
rors 8 
TOTAL PRICE .. .. 


e- ee *. 


Pioneer SA-400 15 Watts per channcl 
integrated Stereo Amplifier, Dual 1010 
turntable, Empire 808 cartridge, 2 Goodmans 


10in Twinaxiom loud  speak- $234 


ers. 
TOTAL PRICE .. 


2 Empire 8,200 speakers frequency response 
20-20,000 cycles 60 Watts power com- 
plete in beautifuily designed cabinet 3 system 
speaker, Armstrong 226 Stereo Amplifier, 


P.E. 34 turntable, Empire 
888SE cartridge. 5 
TOTAL PRICE ve cs ve ae ox 


e 
n d Stereo amplifier 4 

4 cy ited Riis see had Eeuuca Schaub-Lorenz fully transistorised stereo : Telefunken 204B stereo tape recorder, 
response 20-20.000 cycies pjus minus 1 db integrated amplifier Dual 1010 turntable, & Armstrong 221 amplifier, 2 Tannoy 10in 
less than %% distortion 8 Watts R.M.S., Heco Hi-Fi speaker system complete in ® Hi-Fj dual concentric loudspeakers fre- 
Garrard SE6 turntable, Decca Deram cart- cabinet, Empire 888  cart- ¥ quency response 25-20,000 cycles Hz. Empire 
ridge, 2 Wharfedale Sin ridge « 888SE cartridge, Garrard Lab 
R.S.D.D. loudspeakers. $209 TOTAL PRICE .. .. .. .. .. # 80 turntable. 
JOTAL PRACE 46 «i. Gi as 4 TIT AL. PRICE. ia de ow wa 

= 

td 


7 Ampex Model 2100—World’s finest 
Stereo Tape Recorder, Armstrong 226 
Stereo Integrated AM/FM tuner 10 Watts 
R.M.S., two 12in Tannoy dual concentric 
‘loudspeakers, Dual 1019 turn- 
table, Empire 888E cartridge. 
TOTAL PRICE occa (is ae oe ae 


9 Fisher XA100 Stereo integrated amplifier, 
Fiac Miracord Hi-Fi turntable. 2 Em- 
pire 888 cartridges, two 10in Heco Hi-Fi 
speakers complete with 3in ? 
tweeters and crossover units. 

FOIADL PRICE 3a .3 ce 3s 8 


8 Leak Stereo 30 amplifier, Garrard SP25 
turntable, Empire 888 cartridge. 
Wharfedale Super 10in 

R.S.D.D. loudspeakers. 

Trl Als PRICE 6s va Se ee % 


] Z Armstrong 227 Stereo tuner integrated 
amplifier 10 Watt R.M.S. per channel, 

P.E.34 Hi-Fi turntable, Decca Deram cart- 

ridge, two 10in Hi-Fi R. and 

A. loudspeakers (made in Eng.) 

TOTAL PRICE... 3. ss si 5% 


10 Armstrong 127 tuner amplifiers, P.E. 
72 turntable complete with cartridge, 


2 Goodmans 8in Twinaxiom 
loudspeakers. $258 
TOTAL FRIGE 36° is as sx <% 


1] Pioneer 204B integrated tuner ampli- 
fier, two 8in Wharfedale R.S.D.D. 


loudspeakers, Dual 1010 turn- 
table Empire 808 cartridge. 16 
TOTAL: PRICE: 16:5 se Sams 


The greatest selection of Hi-Fi material always in stock. Please write for a quotation of any Hi-Fi material you 
require, and you will be delighted with our service. We will care pack and freight anywhere. 


RECORDED MUSIC SALON 7 COntins street, 


MELBOURNE 
Cc. PINCZEWSKI TRUE FIDELITY Telephone 63-6257 
WHOLESALE AND TRADE ENQUIRIES WELCOME 


ANNOUNCEMENT 
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PHYR PRODUCTS PTY, LTD, 


70 BATESFORD ROAD, CHADSTONE, VICTORIA 


w, 


H.E. Herrold Pty. Ltd., 123-125 Charlotte Street, Brisbane. Qld. Homecrafts Tasmania, 
199 Collins Street, Hobart. Tas. Newton McLaren Ltd., 82 Gilbert Street, Adelaide. 
S.A. Atkins (W.A.) 894 Hay Street., Perth. W.A. 


ARE PLEASED TO ADVISE THEIR APPOINTMENT 
AS SOLE AGENT IN AUSTRALIA FOR 


Pir.wTIGSGsSs & SOCKETS 
IN-LINE connectors 


Ald 
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ELECTRONICS INDUSTRIES has ad- 
vised that there has been a re-organisation 
of the board of its subsidiary company, 
Eclipse Radio Pty. Ltd. This entails the 
retirement of three of the seven directors 
of the parent company from the Eclipse 
Radio board and the inclusion on the 
board of the retail managers of Eclipse 
Radio in each of the six States. The retiring 
directors are Mr J. P. Salvado, Mr L 
Machin and Mr L. M. Stuart. The new 
board members are Mr N. T. Dawson 
(Tasmania), Mr R. H. Buchanan (Victoria), 
Mr A. W. Harkess (W.A.), Mr K. G. Alsop 
(S.A.), Mr J. Alvos (N.S.W.), and Mr B. A. 
Lucas (Queensland). 


RACAL ELECTRONICS PTY LTD., has 
introduced a new pre-set timer for industry. 


Called Type 805BR, it is designed primarily bo 


for use in an_ industrial environment to 
facilitate digital indication of speed, speed 
ratio and period measurements to at least 
1MHz. The digital timebase if fully variable 
between 1 microsecond and 99.999 seconds, 
allowing the latched 5-digit in-line display 
to indicate measurements in any normal 
engineering parameter, such as_ meters/ 
minute, gallons/hour or revolutions per 
minute. The timebase stability is one part 
per million per month. All circuits are 
mounted on plug-in printed wiring cards, 
and silicon transistors are used throughout 
for reliable operation in the temperature 
range minus 10 to plus 50 degrees C. 
Tnput © sensitivity is 100mV and 
input impedance is 100Kohms. (Racal Elec- 
tronics Pty. Ltd., 75-77 Chandos Street, 
Crow’s Nest, N.S.W.) 


RACAL ELECTRONICS PTY. LTD. 
advises that its new TA905 100W single 
side-band transistorised radio transceiver will 
make it possible for outback areas to have 
telephone facilities approaching those pro- 
vided in the more populous areas. When 
used with signalling and terminating equip- 
ment, the TRA905 is capable of providing 
clear telephone quality communications in 
areas where it is not practical to instal 
land lines for normal telephone systems. 
One of the outstanding features of the 
equipment’s overation is that while it may 
be operated from either mains supply or 
batteries, its frequency stability is such that 
stable operation over veriods of several 
months is possible without the need for 
adiustments of any kind. It requires practi- 
cally no attention under normal conditions 
of operation. (Racal Electronics Ptv. Ltd.. 
75-77 Chandos Street, Crow’s Nest, N.S.W.) 


PLESSEY AUTOMATION has developed 
very compact data transmission systems for 
use in commercial establishments where 
there is a low volume of information to 
be communicated. The equipment uses inte- 
grated circuits, and is small enough for 
table ton operation. It can be operated in 
either the simplex or duplex mode. and 
transmission (18 characters per second) can 
be over public telephone networks or over 
private wire circuits. 


The system has full automatic error cor- 
rection, using the Plessey patented tape 
back-space technique, thus referring to the 
source of data and reducing electronic 
storage to a minimum. The equipment can 
be switched to handle any five, six or 
seven channel code, or an eight channel 
code containing a parity bit, and provides 
a clean tape output. (Plessey Automation, 
13-17 Botany Street, Redfern, N.S.W. 2016.) 


DIGITAL EQUIPMENT AUSTRALIA 
PTY. LTD. has introduced a new low-cost 
memory disc which significantly expands 
the storage capacity of its PDP-8 and 
PG-8/S computers. This DF32 DEC disc 
memory module has a single magnetic disc 
for storage and electrical interface. It has a 
capacity of 32,768 thirteen-bit words (12 
bits plus parity) and the capability of 
expansion to 131,072 words with the addi- 
tion of up to three expander discs of 
32,768 words each. The company claims 
this is the lowest-priced disc on the market 


for providing a bulk storage capability for 
its small general-purpose computers, and 
represents a significant price-performance 
breakthrough. 


The DF32 is a fixed disc with one 
head per track. The transfer rate is 66 
microseconds per 12-bit word. Average 
access time is 16.67 milliseconds. The disk 
and interface control is designed to satisfy 


A. a requirement for an economical means 


of medium bulk storage for both random 
and sequential access with Digital Equip- 
ment’s PDP-8 and PDP-8/S computers. 
or Equipment Australia Pty. Ltd., 
89 Berry Street, North Sydney, N.S.W.) 


EIMAC DIVISION of Varian has intro- 
duced in the S a new line 
miniature planar triodes for advanced air- 
re and space applications. These new 
8755, 8756 and 8757 triodes are miniature 
versions of the company’s 8533, 7815 and 
7698 valves. They are of rugged ceramic- 
metal construction, and feature large con- 
tact areas for improved electrical paths. 
They use arc-resistant cathodes and provide 
good high-frequency efficiency in the S-band. 
Improved packaging methods provide for 
better i Se of tubes into RF cavities. 
Cooling is by forced air or heat sink. The 
new valves may be used as amplifiers or 
oscillators in either pulsed or CW modes. 
(Eimac are represented in Australia by 
Varian Pty. Ltd., 38 Oxley Street, Crow’s 
Nest, N.S.W.) 


STANDARD TELEPHONES AND 
CABLES PTY. LTD. is the 1967 recipient 
of the Hoover Exort Award. This award 
was established in 1963 to stimulate export 
activity and encourage the development of 
Australia’s overseas markets. The winning 
by S.T.C. of the 1967 award climaxes five 
years of spectacular increases in the volume 
and value of its overseas sales—from a 


modest $515,000 in 1962 to around 
$3,000,000 last financial year. 
PLESSEY PACIFIC PTY. LTD. has 


acquired the Melbourne-based company 
Vinten Communications Products Pty. Ltd., 
manufacturers of radiotelephone equipment. 
Announcing this, Plessey Pacific chairman, 
Sir Giles Chippindall, said the move would 
consolidate Plessey’s involvement in the 
mobile radiotelephone field, in which it 
had been active for many years through 
its subsidiary, Communications Systems of 
Australia Pty. Ltd. Sir Giles said the two 
founder partners of Vinten Communication 
Products, Mr Donald V. Hope and Mr 
Neville B. Lovett, would remain as active 
members of the company. 


PLESSEY AUTOMATION-ELEC- 
TRONICS has available a portable tran- 
sistorised peak-reading distortion meter, 
measuring only 8 x 44 x 3in. Designated 
PDM10, the meter is designed to measure 
peak distortion on direct current telegraph 
circuits. It is battery powered, and operates 
on the shortest pulse principle, whereby 
only those elements shorter than unit length 
are measured. The shortest pulse—represent- 
ing peak distortion—is indicated on a meter 
display which may be reset automatically 
at either of the two time constants, or 
retained for a period with manual reset. 
When used as the shorter reset time, the 
instrument is suitable for observing dis- 
tortion variation while aligning terminal 
or VF (voice frequency) equipment. 


A secondary meter scale is provided for 
line voltage and line current measurements 
for shunt and series monitoring respectively. 
Provision is also made for checking the 
internal batteries, which provide a minimum 
life of 75 hours’ continuous operation at 
20 degrees C. A _ selector switch allows 
monitoring of “Mark” elements. only, 
“Space” elements only or all elements to 
assist in identifying the type of distortion 
present. The PDM 10 may be used with 
signals of any unit code and with start-stop 
or synchronous systems. Five fixed speeds 
may be provided within the range 45 to 
200 bauds. (Plessey Automation Electronics. 
13-17 Botany Street, Redfern.) =| 
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UNITED TRADE SALES 
PTY, LTD. 


MILLER IF STRIPS 


455 Kc at 6DB 
Centre Frequency 455 Kc plus or 
minus 2 Ke. 


Transistorised, $8.70 each. 


AUDIOCRAFT SPEAKER 
Enclosures filled with two Rola 
8 CMX Speakers, 20 x 13 x 7, 

$38 each. 


L.S.G.11 SIGNAL GENERATORS. 
120 Kc to 350 Mc. $30 each. 


WIRE WOUND 
POTENTIOMETERS. 


Wide range available from 5 ohms to 
100 K. ohms. 40c each. 


RESISTORS 
Carbon 3 and 1 watt $2 per 100. 


CAPACITORS, 
Assorted values Mica and Ceramic, 
80 for $2. 


KYORITSU V.T.V.M. 
Model K142. 
Ranges 1.5v—5v—15v—S50c—150v— 
500v—1,500v AC and DC. Resistance 
Rx 1 x 10 x 100 x 1K x 10K x 100K 
x 1 meg. $56.25. 


VALVES. 6AL5. 
20c, 
6AC7, 12 for $2, 636, 50c. 815, $1. 
6AMS, 50c. 7C7, 10c. 6C4, 50c. 
6FQ5, 50c. TZ40, $1.25. 


SPECIAL. 


416B Planar Triodes Hot front end 
tubes, excellent on 432 Mc, only $4. 


VARIACS. 
115v, 18A, $18 each or $32 pair. 


TRANSCEIVERS. 
Eico 753 55B Transceiver Triband 
solid state VFO, 180 watts. P.EP all 
modes. Kit $328.78 inc. tax. 


FIRST RELEASE. 
IMPORTED 100Kce XTAL 
CALIBRATORS, 

Size 2jin x ILdin, contains 100 Ke 
xtal, 2 transistors on printed circuit 
board. Ideal for communications RX, 


e 


UR70 720hm 
Coax, Cable, 27yd Length w/- Bel- 
ling-Lee Connecter on end. 
$2.00 length plus 75¢ postage. 


PERSPEX SHEETS 
16 x 4 x 1/8. Optical. 
30 cents per sheet. 


ALL Prices Freight and Packing 
Extra. 


FOR SURPLUS ELECTRONIC 
EQUIPMENT, SEE ADVERT, IN 
“AMATEUR RADIO.” 


UNITED TRADE SALES 


PTY. LTD. 


280 LONSDALE STREET, 
MELBOURNE. Phone 32-3815 
(opposite Myers) 
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AMPLIFIERS — PREAMPLIFIERS — TUNERS — CONTROL UNITS — 
GUITAR UNITS — INSTRUMENTS — INVERTERS — CONVERTERS — 


RECEIVERS — TRANSMITTERS — REGULATED POWER SUPPLY — 
TRANSISTOR & VALVE TYPES. 


1966 3in C.R.O. (MAY) 


1966 V.T.V.M. (Feb.) 


REGULATED POWER SUPPLY 
1966 (June) 


TRANSISTOR A AUDIO O: OSCILLATOR 


1965 (Sept.) TRANSISTOR M./VOLT METER 


1965 (January) —-——~ 


SENIOR TACHO and DWELL 


(inc. sq wave). TESTER. 1964 (October) 
POPULAR KITS — TOP QUALITY — TOWEST “PRICES. 
PLAYMASTER UNIT 4 PLAYMASTER 110 PLAYMASTER 106 
STEREO AMPLIFIER TAPE AMPLIFIER | STEREO AMPLIFIER with 
R.T.V. and H. March 1962 ELECTRONICS (Aust.), IN-BUILT TUNER, 
FULL KIT: March-April, 1965 if 


_ PLAYMASTER 113 
a March, 1966 


: PLAYMASTER 111 ees erence 
WIDEBAND TUNER, PLAYMASTER 112 
(October, 1965) December, 1965 


Bate B 
Da IRE SARE re tae 
a EY: Mehr ey 


| PLAVMASTER @TEREO 


60 WATT—SOLID STATE GUITAR AMPLIFIER (All Transistor) 


KIT SPECIFICATIONS: 60 watts—RMS. Input (5) sensitivities. 3mv + 10mv+ 10mv + 250mv 
Freq. Res. = 20HZ — 25KHZ — + Idb. + 350mv. 
Total Harm, Dist = Less than 0.8% at rated output. Write for further details 


ALSO AVAILABLE AS A STEREO OR TWIN COMBINATION 
GIVING 120 WATTS R.M.S. OUTPUT 


ELECTRONIC DEVELOPMENTS PTY. LTD. 


Phones 63-3596 232 FLINDERS LANE Phones 63-3596 
63-5973 MELBOURNE ... . VICTORIA 63-5973 
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Wireless, 
tronics, etc. 


Public Address Units — Geiger Counters — Metal Locators — Decade 
Boxes — Mixers — Battery Chargers — Oscillators — Bridges — Parts 
Supplied for Projects iri Electronics (Aust.), Wireless World, Practical 
Electronics World, Electronics Illustrated, Practical Elec- 


3-BAND DOUBLE CHANGE 
RECEIVER, 
MAY, 1966. 


4-CHANNEL AUDIO-MIXER, 
FEB., 1966-1967. 


5-BAND DSB TX, 
NOV. 1965. 


INSTRUMENTS. 


1 Sin Wide Range C.R.O. 
} * 3in F/C C.R.O, 
3 3in C.R.O, (1966). 
4 C.R.O. Elecronic Sw. 
§ C.R.O. Wide Band Preamp. 
6 Standard Audio C.R.O 
7 Project Multimeter BOR/V. 
8 Meterless Voltmeter. 
9 Millivoltmeter (A.C.). 
10 Trans Millivoltmeter (A. om 5 
11 rr ie a lancanl 
meter 


13 1966 — VTVM. 

14 * 1960 Audio OSC. 
15 * 1962 Audio GEN. 
16 6-Band OSC. RF and AF. 
17 Trans Service OSC. 

18 STD. Audio OSC. 

19 Trans Audio OSC. 

20 D/R A/F Meter. 

21 Simple Signal Injector. 
22 Trans Signal Tracer. 
23 Trans Wave Meter. 

24 G.D.O. Adaptor. 

25 Wide Range G.D.O. 
26 1966 Basic Test OSC. 
27 Square Wave GEN. 

28 XTAL Locked STD. 

29 Electronic Tuning STD. 
30 Pattern GEN. 

31 Trans Pattern GEN. 
32 5.5 and 36 MHZ 
' GEN. 


33 Sweep and Marked GEN. 
34 Silicon Diode Sweep GEN. 
35 Silicon Fe Noise GEN. 


<, 
37 1966 RC. Bridge. 
38 Geiger Counter. 
39 Direct Reading Impedance Meter. 
40 Simple Proximity Relay Alarm. 
41 Electronic Anemometer. 
42 * Light Beam Relay Alarm. 
43 Electronic Stethoscope 
44 * Valve and Traneistor Tester. 


45 Resonance Meter. 

46 Moisture Alarm, 

47 Trans Alarm. 

48 Flasher Unit. 

49 Photo Timer. 

50 Pipe and Wiring Locater. 
$1 S.W.R. Indicator. 

§2 Electronic Pistol Range. 
BATTERY CHARGERS. 
$3 Universal Battery Charger. 
$4 Battery Charger—1 AMP 
REGULATED PO 


WER SUPPLIES. 


55 Trans REG. 9v P/Sup. 

$6 Trans Fully Protected. 

$7 1966 H.T. REG. P/Sup. 
VOLTAGE/CURRENT CONTROL 


58 Model Train Control Unit. 
59 Vari-Watt Power Controller. 
4 Vari-Tach Motor § 

1 2KW—Automatic Light Dimmer. 


32 4K W—Automatic Light Dimmer. 
TACHOMETER. 

63 6 or 12 Volt Kit. 

64 * 6 or 12 Volt Mullard. 


65 /e =e 12 Volt Tach and Dwell 100 Playmaster 102 


ed Control. 


80 * a World 20-20 20w. TUNERS, 


81 Mullard 3-3. 

82 Mullard 5-5 (Trans.). 

83 Mullard 10-10 (Trans.). 
84 Mullard 10- 
85 * Wireless World 20-20. 
86 Playmaster U. : 
87 Playamster 
88 Playmaster 
89 Playmaster 101. 

90 Playmaster 105 (Trans.). 
91 Playmaster 113 (Trans.), 
91A Playmaster 115 (Trans.). 
co and GUITAR. 


IFIERS, 
92 10 Watt Stand. or Guitar. 


93 25 Watt Standard. 
94 35 Watt Standard. 
5 100 Watt P.A. 
96 25 Watt Guitar. 
97 35 Watt Guitar. 


Guitar, 
101 ge ye 103 Guitar. 
UNITS AND 


CONTROL 
66 Tach and Dwell Angle Unit for PREAMPS, 


Service Stations. 
TRANSISTOR IGNITION. 
67 6 or 12 Volt (RO-FO). 
68 6 or 12 Volt Ign. (TX 
69° fn tei tl V/ Meter. 


. IN. 
74 24V_ IN. 
7§ DC-DC 225 W. 24V IN. 
HIGH FIDELITY AMPLIFIERS. 
MONO UNITS. 

6 HI-FI 3. 
i$ Mullard 3-3. 


78 Mullard 5-10. 
79 Mullard 2-20. 


ro Playmaster No. 9. 
103 Playmaster No. 10. 
104. Playmaster No. 104, 
10$ Playmaster No, 111. 
106. Playmaster No. 112, 
107 Philips M’Watt Unit. 
108 Mullard 2V. Unit. 
109 Mullard 3V. 


Unit. 
110 pare Preamp and W/B 


111 Transistor Mono Preamp. 
112 Transistor Stereo Preamp. 
113 Sil/Trans. Mono . . 
114 F.E.T./Trans. Mono Pre 
115 F. 
116 


MIC. PREAMP. 
117 ECHAN. Audio Mixer, 


STILL A TOP FAVOURITE. .. 


Enjoy your 
leisure time 
and build 


MINIWATT TWIN 10 STEREO — COMPLETE KIT $94.25 


118 P’master Unit Style. 
119 P’master 114, 
120 Poe Wide Band Tuner and 


Prea 
121 Philips” M’watt Hi-Quality 
Tuner. 
RECEIVERS. 
122 Fremodyne 4—1967. 
123 Communications RX. 
124 Deltahet RX. 
125 All Wave Transistor 2. 
126 All Wave Transistor 3. 
127 3-Bang D/Chanse S/Het. 
128 * 1967 Interceptor §. 
129 ALT. T’sistor Car Radio. 
130 Transporta 7 (RF). 
131 Litthe General 1961. 
132 3 Band 8 Transistor. 
133 3-Band 3- (AC). 
134 Interstate 5 (AQ. 
135 All Wave T’sistor 3. 
(* Kit Release Date — August, 
1967.) 


TRANSMITTERS. 
136 144 MHZ Linear Fron (50w). 
144 MHZ TX (20w) 


141 3-Band 
142 rate 3-Band 
143 §-Band D 
144 §.S.B. T 
V.F.0, UNITS. 

145 Remote V.F.O. 

146 769 HF and VHF. 
147 All Transistor. 


MODULATORS. 
148 Modulator 50w 
49 MOD-PA and "p/Supply 


CON VERTERS—RECEIVER. 


Unit. 


E.T./Trans. Stereo ind ire : Pa be Wave Unit. 


Band S/Wave Unit. 
152 3-Band S/Wave Unit. 
153 Basic S/Wave Unit. 


Excellent frequency 
response. Low distor- 
tion figure, High in- 
put sensitivity. All 
controls _self-contain- 
ed. 10 watts per 
channel, 


LARGE STOCKS OF —— SPEAKERS, TRANSFORMERS, RECORD 


PLAYERS, TAPE DECKS, VALVES, 
INSTRUMENT CASES, and all other 


MICROPHONES, 


write for your price list. 


ELECTRONIC DEVELOPMENTS 


Phones 63-3596 
63-5973 


DIODES, 


232 FLINDERS LANE 


MELBOURNE... 


- VICTORIA 
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TRANSISTORS, 


items — 


PTY. LTD. 


Phones 63-3596 
63-5973 


Save it in the workshop 
and on service calls. 

TV picture tube testing 
can be fast, easy 

and positive with a 
Thomas Test Tube. 


The Thomas Test Tube is lightweight, small in size 

and very easy to handle — It is plastic coated, 

implosion proofed and features a socket adaptor. The 
Tube comes complete in a metal frame with carrying 
handle and supporting feet. 

Save time — ring your nearest Thomas distributor today. 


THOMAS ELECTRONICS 


SALES INQUIRIES AND TECHNICAL DATA AVAILABLE FROM: N.S.W.: THOMAS ELECTRONICS OF AUST. PTY. LTD. 
12 Larkin St., Riverwood — Telephone 53 0721 R.W. WINNING PTY. LTD. (Selling Agents) 225 Clarence St., Sydney — Telephone 
29 2111 VIC.: THOMAS ELECTRONICS OF AUST. PTY. LTD. 131 Burwood Road, Hawthorn, E.2. Vic. — Telephone 81 0294 
QLD.: GRADWELL & CO. PTY. LTD. 42 Grenier St., Valley. Brisbane — Telephone 5 4881 $.A.: RADIO & ELECTRONIC WHOLE- 
SALERS LIMITED 10-12 Orsmond St.. Hindmarsh — Telephone 46 4041 W.A.: SIMON HOLMAN -& CO. 184 Roe St., Perth — 
Telephone 28 1666 TAS.: W, & G. GENDERS PTY. LTD. Hobart — Telephone 2 7201 — Launceston — Telephone 31 2511 
Also Devonport and Burnie. _ 
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TECHNICAL BOOKS 


AND PUBLICATIONS 


Telemetry Circuits 


UNDERSTANDING TELEMETRY CIR- 
CUITS, by John D. Lenk. Published by 
Howard W. Sams and Co., Inc., In 
dianapolis, New York, 1966. Stiff paper 
covers, 8iin x 5iin, 160 pages, dilus- 
trated throughout with diagrams, cir- 

_ graphs. Price in Australia 


By way of a general definition, author 
John Lenk introduces telemetry as “any 
system that permits measurememt over a 
long distance.” He e a further, that the 
term covers the total system: the original 
transducer, the equipment that modifies its 
output into a suitable electrical signal, the 
means of relaying that signal over a carrier 
or cable link and, finally, the means of re- 
turning the signal to a form which can be 
visually read, or recorded for further re- 
ference. 

To the average “radio” ineer, techni- 
cian or enthusiast, there ws d be nothing 
especially new about such an explanation. 
He may be at a loss, however, to say much 
more about this specialised field, involved 
as it is with the relaying of data ranging 
from routine industrial processes to the 
monitoring of space vehicles. Even the terms 
phe le te , PAM, PDM and PCM may be 


vee alin oh ‘Wile tec te: Se. Gorend. ds 
situation and to provide an introduction to 
telemetry for those who have never had 
occasion to give it much thought. It is 
written at technician level and is substan- 
tially free of mathematics, but this reviewer's 
impression is that it could be read to ad- 
vantage by anyone needing the information 


which it contains. 
Chapter 1 is introductory: “A pook At 
Telemetry Equipment.” Cha pter, 2 covers 


“Signal-Conditioning Circuits’—the circuits 
that transform transducer output into elec- 
trical signal of the desired form. Succeeding 
chapters deal with the various basic trans- 
mission systems: FM/FM, PAM (pulse am- 
phere modulation). PDM and PCM. The 

th chapters have to do with typical 
seinietey. signal format, magnetic recording 
for telemetry systems and the binary count- 
ing system, which is ie fundamental to 
modern data yaad pile The book concludes 
with a glossary and index. 

In all, this reviewer’s reaction was to rate 
it as a very useful text and, to judge by 
sample reading, well written. Our copy came 
eet from the publishers but bee supplies 
should be available shortly. (W.N.W.) 


Marketing Design 


ELECTRONIC SYSTEMS for Conveni- 


Many ltr 


Few will deny that electronics is today’s 
fastest expanding industry. Among the 
major reasons for this rapid expansion are 
the various space and satellite programs 
and the many military applications of elec- 
tronics. The author of this book maintains, 
however, that the industry should not be so 
dependent on Government projects and 
should be seeking more actively the con- 
sumer and business markets. In short, this 
is a book about marketing, a subject which 
too many people in the electronics industry 
seem to neglect, according to the author. 


He emphasises that people don’t buy 


components and engineered systems! They 
buy comfort, entertainment, convenience, 
versatility, status, pleasure and usefulness— 
a fact that is not always given proper weight 
by electronics marketing people. The book 
is very readable and enjoyable and covers 
the marketing of electronics in many fields: 


entertainment, communications, computers 
and controls, medicine, offices, homes, 
schools, etc. 

While written primarily for the American 


situation, it is a k which should be very 
interesting to people in all countries involved 
with the marketing of electronic products. 
Our copy came from Grenville Publishing 
Co., 154 Clarence Street, Sydney. Copies 
should be available from all technical book- 
stores. (L.D.S.) 


Transistorised TV 


SERVICING TRANSISTOR TY, 
Robert G. Middleton. Published by 
W. Foulsham and Co. Ltd., Slough, 


Bucks, E 1966. Hard covers, 
Siin x Pk 223 PP., vg green 
Price Aus- 

ia $8.10. 


This book is one of the first available in 
this country on the servicing of transistor- 
ised television receivers, previous books on 
transistor TV having been devoted mainly 
to theory and design. In fact, there are 
very few all-transistor designs being mar- 
keted at present in Australia, most manu- 
facturers being more concerned with hybrid 
types. Even so, the circuitry dealt wiih in 
the book is destined to appear in Austra- 
lian sets, allowing for the differences in 
transmission standards. 


The book is well written and the mater- 
ial is set out in an orderly fashion. The 
opening chapter is a general introduction 
to the subject of transistor television ser- 
vicing. In ate gel chapters, the author 
proceeds through the receiver section by 
section, starting with the tuner, and finish- 
ing with the power supply. 


We did notice one or two misleading 
ya captions, an example being on page 
tion states that Barkhausen lines 
occur only in hybrid receivers when, in 
actual fact, they can occur in any receiver 
using a valve-powered horizontal output 
stage; the matter is clarified, however, on 
page 187 
Despite such minor reservations, the book 
can be recommended to anyone wishing to 
learn about transistor television servicing. 
Our copy came from the Grenville Pub- 
lishing Co., 154 Clarence Street, Sydney. 
Copies are available from all technical 
bostore, (L.DS.) 


— £ Device Fundamentals 


TRANSISTORS AND VACUUM-TUBE 
FUNDAMENTALS, by Gilbert | L. 
Rainey. Published by Holt, Rinehart 


and Winston, of New York, Chicago, jh. 


San Francisco, Toronto and London. 
Soft covers, 8t x 11, 233 pp. Price in 
Australia, $5.20. 

The author has written a series of five 
books in a “Basic Industrial Electronics 
Series,” intended primarily for technical 
colleges and other comparable tuitional 
situations. This is the second of the series. 

It is essentially a laboratory guide book 
setting out a series of experiments in logical 
order and aimed at presenting the more 
practical aspects of vacuum tube and semi- 
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conductor fundamentals. While intended 
primarily for students with access to basic 
“practical work” facilities, it would be of 
similar value to private students able to 
arrange use of basic radio components and 
test instruments at about “serviceman” 
level. Even without such access, the book 
could be studied to advantage on the basis 
of the procedures set out. 

The author has assumed a modest, back- 
ground of the theory § involved but this 
would be strengthened and ordered) auto- 
matically as the various experiments were 
performed or studied. 

In all, some 32 experiments are set out. 
Seventeen of these are based on semi- 
conductor devices, although some of the 
more advanced experiments deal with the 
general principles of circuit configurations, 
rather than just the operation of the 
device. 

For each experiment the objectives are 
set out. Thus Lg 20—-The Testing 
Of Transistor for its objectives: 
(1) To learn to test transistors with common 
laboratory instruments. (2) To learn the 
meaning of Iceo. (3) To construct a simple 
transistor tester. The objectives are pursued 
by experiments and explanations, and inter- 
spersed questions test the reader for com- 
prehension, 

Within the limits of its intention the book 
would be a valuable asset in the planning 
of a program of helpful laboratory measure- 
ments and experiments. Others in the series 
are: Basic Electricity, Electronic Circuits, 
Electronic Control Circuits and Communi- 
cations Electronics. 

Our copy came from the Australasian 
distributors, mre Ltd., 22 James Place, 
Adelaide, $.A. (A.J.L.) 


Service Techniques 


TEN MINUTE TEST TECHNIQUES for 
Electronics Servicing, by Elmer 
Carison. Published by 


Tab Books, 
Thurmont, Maryland, ea 1967. 
Hard covers, 176 pp., 84 in x 5Stin, 


many diagrams, c etc. 

As the title indicates, this book is aimed 
at the service technician—presumably either 
as a refresher for the man already in 
business or as a guide-book for the up- 
and-coming serviceman. The author’s basic 
contention is that most faults are due to 
fairly elementary failures and can be located 
by simple test procedures—provided the 
serviceman adopts a systematic approach. 
The concept is: “Think first and follow 
one of | the suggested 10-minute test tech- 

niques.” 

The book begins with a chapter on 
“Fundamentals of Trouble-shooting,” under 
which the author discusses series and 
parallel R.C. networks, in-circuit capacitor 
testing, multiple component networks and 
locating defective stages. 

Thereafter follow chapters on Power 
eo Bleeders and Regulators— 
ae agy pier T Power Supply Tests— 

Basic — Tests—Amplifier Tests With 
A Scope—Basic Oscillator Tests—Special 
Amplifiers And Transmitters. In each of 
these chapters the author talks about 
typical circuits, situations, components, test 
equipment and test techniques. He points 
out in the preface that the material does 
not follow any closely planned sequence, 
over and above the major chapter divisions, 
and he also stresses that much of it will 
not be particularly new to the average 
reader. His invitation is to browse through 
the book and read the sections that catch 
eye. 

All this sounds very promising for those 
with an interest along these lines but spot 
reading of the text does not inspire all 
the confidence that it might. In Chapter 
2 a discussion on testing series heater 
strings can scarcely be classed as lucid. 
On page 131 the reader is told that 1 
volt A.C, is equal to 2.88 volts peak to 
peak, instead of 2.828, with no mention 
of the significance of waveform. On page 
130 are C.R.O. diagrams which might mean 
something to a reader prepared to take 
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LAFAYETTE 


Communications 


Receivers For Almost Every Purpose 


NEW! 6 AMATEUR BANDS 80-6M 
10 TUBES DUAL CONVERSION 


HA-500 Exceptional Value .... 
$199.50 


100 Ke/s Crystal (Optional). ... 
$8.95 


Designed for Optimum Performance on 
Amateur Bands Only 3.5 to 54 Mc/s. 


@ ist 1.F. 2.608 Mc/s 2nd IF 455 Ke/s. 


@ Two 


45SKe/s Mechanicai Filters. 


Product Detector for SSB/CW, Diode 


Detector For AM. 


@ Voltage Regulated Power Supply. 


Bulit-in 100Ke/s Calibrator Circuit. 


“Always-On" Oscillator Filament. 


NEW! AIRCRAFT RECEIVER 
HA-55A 108-136 MC/S AM 


Monitors the exciting frequencies of Air- 
craft Communications, 


Multi-purpose Tubes Give 11-Tube Per- 
formance, 


Two RF Stages including a 6CW4 Nu- 
vistor, 


Built-in 4 Inch Speaker. 
Variable Squeich Control on Front Panel. 
Power Requirements 220/240 V AC. 


5-BAND GENERAL COVERAGE 
PLUS AMATEUR RECEIVER 


150-400 _ Kc/s. 
Mc/s, 


@ 
eB 
@ Two 
. 
& 
& 


550-1600 Kce/s, 
4.8-14.5 Mc/s, 10.5-30 Mc/ 


wer performance on AM, CW and 


1.6-4.8 
$. 


6-Tubes plus 7 Semi-Conductors. 


Mechanical Filters for exceptional 
Selectivity. 


Product Detector for SSB/VW. 


Calibrated Electrical Bandspread 
Amateur Bands 80-10M. 


Edgewise S-Meter. 


on 


Rs 
S 
\ rt 
x t a : 
3 { iisaeeee aries es | 
4% .1e Oe Meas sf 
MAcZSO 256i eh 4s cea es $159.50 


WIRE THE HA-230 YOURSELF AND SAVE! 
Easy-to-follow instructions make wiring a 
peasure, Semi-Kit complete to last detail 

co ve oe «4 a2» «vo K¥eZQEO, $129.50 


$139.50 


een 8 © © © © © © © @ 8 @ 


HA-520 
Division of Electron Tube 


Distributors Pty. Ltd. 


All Mail Enquiries and Orders to: 


VICTORIAN SALES CENTRE 

AND HEAD OFFICE, =. 

15A WELLINGTON STREET 
WINDSOR, VIC., 3181. Ph.: 51 6362 
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4-BAND AM/CW/SSB/ 
RECEIVER 
§50Kc to 30 Me (ine. BC Band) 


Today's Best Value Receiver Buy 

Backed by LAYFAYETTE'S Exclusive 

Money Back Guarantee. 

@ “Always on" Filament Voltage on 
Mixer and Oscillator Gives Superior 

Stability. 

9-Tube Superhet Circuit. 

1 RF pilus 2 IF Stages for High 

Gain Reception. 

Built-in Q-Multiplier for Crowded 

Phone Operation, 

Calibrated Electrical Bandspread on 

Amateur Bands 80 to 10 metre 

Stable Ocsillator and BFO for 

AM CW and SSB Reception. 


$. 
clear 


2-BAND FM RECEIVER 
30-50 Mc and 152-174 Me 


A de luxe FM Communications Receiver 
tor Office or Home. 


10 Tubes plus Silicon Diode. 
eee RF Amplifier (152-174 
c); 


3 IF Stages and Fuily Tuned RF 
Stage. 


Excellent Sensitivity of 3 UV for 
20 db quieting. 


Variable Squeich for Dependable All- 
Day Monitoring. 


Built-in 4in Speaker, 
Power Reauirements 220/246 V AC. 


AFAYETTE 3 ececrronics 


LAFAYETTE Communication 


receivers 


are also available from: 


RADIO HOUSE PTY. LTD., 


306 Pitt 


Street, 6 Royal Arcade, 760 George 
Street, Sydney, N.S.W. 2000. 


TISCO AGENCIES, Overend and Hamp- 


ton 


Streets, Woclloongabba, Q'land. 


4102. 
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time off to puzzle them out. On page 133 
are charge and discharge diagrams that 
would appear to bear very little resemblance 
the true shapes to be seen on a C.R.O. 
ace. 

In short, while the author has started 
out with a good idea and a good stock of 
typical service techniques, his efforts at 
setting them out would have benefited 
enormously from a more critical analysis 
of his material by a technically capable 
sub-editor. Since this is a first edition and 
a first printing, there should be opportunity 
to make revisions, should it transpire that 
this reviewer’s reservations are justified. Our 
copy “ direct from the publishers. 


(W.N.W 


Properties of Crystals 


CRYSTALS, P. Kratochvil. Originally pub- 
lished by S.N.T.L., Prague. Published 
in English in the “Physics Paperbacks” 
series by Iliffe Books Ltd., London. 
Stiff paper cover, 112 pages, 8in x Sin. 

With the continuing proliferation of solid- 
state techniques, specialists in electronics 
are finding it increasingly necessary to have 
some understanding of particle behaviour 
in the so-called “solids.” Like other books 
in this series which we have _ reviewed, 
this one should provide an excellent intro- 
duction to the ‘whole subject of crystal 
structures, either for the student who wishes 
to study it in close detail or for the special- 
ist in other subjects who wishes to expand 
his background by suitably selected, if rather 
cemantng, reading. ; 

About half of the book is devoted to 
an examination of the structure of atoms 
and nuclei, inter-atomic forces and the 
arrangement of atoms in solids. This leads 
on to a description of space lattices, the 
structure of actual crystals and the kind 


oy. occur, 
apter 3, involving some 35 pages, 
discusses the origin of crystals, the growth 


of crystals from a melt, zone refining tech- 
niques and the preparation of crystals, 
including germanium and piezoelectric for 
electronic applications, metal monocrystals 
and “whiskers.” 

final chapter covers the electrical, 
mechanical, optical and magnetic properties 
of st lg Altogether a most useful book 
for the student or for the serious reader, 
and one that should be relatively inexpen- 
sive. Our copy came direct from the 
publishers but copies should be obtainable 
rathacg local technical booksellers. 


A Study of Currents 


EDDY CURRENT, by J. Lammeraner and 
M._ Stafl. Originally published b 
S.N.T.L., Prague. Published in Englis 
by Tliffe Books Ltd., London. Hard 
covers, 233 pages, 8in x Stin. 

Engineers and technicians connected with 

electronics are well aware of the existence 

of eddy currents and of typical situations 

in which eddy currents are variously a 

liability or an asset. But this knowledge is 

largely superficial and based on more or 
less pnertental reference in textbooks and 
articles. 


In this work, the authors have collected 
between two covers a systematic study of 
the subject for the sake of advanced 
students and/or engineers who may have 
cause to specialise along these lines. They 
have assumed that the reader will have a 
background, at engineering level, of electri- 
cal theory and mathematics and that the 
subject can be pursued from that basis. 
Their plan is to discuss individual aspects 
of the subject in general terms, then to 
examine them more particularly by working 
out typical practical examples. If follows 
that the book will be of little value to 
readers unable to take notice of the mathe- 
matical expressions, which occupy far and 
away the bulk of the text. 

The chapter headings are as follows: 


Physical principles of eddy currents. 
Skin effect. 


Electromagnetic waves. 

Utilisation of eddy currents. 

Effect of eddy currents on the waveform 
of an electromagnetic surge in a_ trans- 
mission line. 

Conduction of current in a cylinder in a 
magnetic field. 

Unsymmetric distribution of current and 
magnetic flux. 
yc onductors of special cross-sections in 
slots. 

Introduction to methods of approximate 
calculation of eddy currents. 

Method of step-by-step approximation (the 
iterative method). 

Graphical methods of eddy current deter- 
mination, 

Using the skin depth. 

Current density distribution along the 
circumference of a conductor. 

Conductive body in a non-homogeneous 
alternating magnetic field. 

As will be evident from the above, this 
is a book on a very specialised subject, 
but, in so far as there are very few other 
comparable books available, it should be 
of special interest to particular individuals. 
Our copy came direct from the pubhshers 
but copies should be obtainable through 
major technical booksellers. (W.N.W.) 


Machine Intelligence 


MACHINE INTELLIGENCE I, edited by 
N. L. Collins and D. Michie. Pub- 
lished by Oliver and Boyd Ltd., Edin- 
burgh, 1967. Hard covers, 64in x 10in, 
278 pp., many diagrams. Price in Aus- 
tralia $9.80. 


Intended to be the first volume in a 
series to be released annually, this hook 
reports the proceedings of the first Annual 
Machine Intelligence Workshop organised 
by Dr Donald Michie and his Experimental 
Programming Unit in the University of 
Edinburgh in September, 1965. The contri- 
butions are by workers from 2 number of 
different centres of research and cover a 
wide range of projects being pursued in 
the field of “machine intelligence.’’ Together 
they give an impressive picture of the state 
of this somewhat esoteric art at the time 
of the meeting. 

The contributions are classified into a 
number of major sections, these being 
labelled: Abstract Foundations — Theorem 
Proving—Machine Learning and Heuristic 
Programming Cognitive Processes: 
Methods and Models —Pattern Recognition 
~—Problem-Oriented Languages. From two 
to five papers are presented in each section. 

I think it true to say that the level of 
discussion in the majority of the papers is 
such that they will be almost unintelligible 
to all but those actively involved in theoreti- 
cal programming and computer research. 
And it is primarily to such people that 
the book is directed, rather than to the 
interested layman or even the normal com- 
puter user. To those for whom it will be 
intelligible, it will no doubt make highly 
interesting and valuable reading. 

Our copy came from the Australian dis- 
tributors for Oliver and Boyd, who are 
Rigby Limited, of 22 James Place, Ade- 
laide. We understand that copies will be 
available from the larger bookstores by the 
time this review is published. (J.R.) 


Magnetism 


MAGNETISM IN SOLIDS, by D. H. 
Martin, Ph.D. Published by Iliffe Books 
Ltd., London, 1967. Hard covers, 6in x 
10in, 452 pp., 149 illustrations. Price 
in U.K. 120/ net. 


The aim of the author in writing this 
book, as the informs the reader in_ his 
preface, has been to give a broad account 
of the subject as currently conceived—one 
which takes the discussion of major topics 
to the point of current investigation. It is 
intended primarily for new graduates in 
physics and electronics who wish to 
specialise in research into magnetism and 
who therefore require a comprehensive 
introduction to the present state of know- 


ledge in this field; however, it is anticipated 
that it will also be of interest to those 
who graduated before the modern concepts 
of magnetism in solids had been fully 
developed, and as an introduction to basic 
problems in magnetism for experienced 
researchers who have specialised in other 


elds. 
Probably the best way to give a concise 
summary of the content material and its 
order of presentation is to quote the 
chapter headings: 1.—The Characteristic 
Properties of Magnetically Ordered Solids. 
2.—The Origins of Magnetism in Atoms 
and Ions. 3.—Diamagnetism and _ Para- 
magnetism in Solids. 4.—The Molecular 
Field Models of Ordered Magnetic Solids. 


5.—Exchange Interactions between Two 
Electrons. 6.—Exchange Interactions in 
Solids. 7.—The Excited States and the 


Siaeucel Mechanics of Ordered Magnetic 
olids. 

The book ends with a list of some 300 
reference works and a source 
bibliography. 

Dr Martin is Reader in Experimental 
Physics at Queen Mary College in the 
University of London, a Fellow of the 
Institute of Physics and a noted authority 
in the field which forms the topic of this 
book. As one would expect from this, the 
book is particularly well presented and 
reveals not only a thorough knowledge of 
the subject but a clear grasp of the require- 
ments of effective communication. The 
writing is crisp and concise and the pro- 
gression of thought systematic. Those for 
whom it was written should thus find it 
an extremely valuable addition to their 
reference Hbrary. 

Our copy came direct from the publisher. 
who gave no information regarding Aus- 
tralian price and availability. However, the 
publication date in the was in 
January, 1967, suggesting that copies will 
be already available in local bookstores 
by the time this review is published. (J.R.) 


Lasers at Work 


LASERS, by K. Patek. Published by Iliffe 
Books Ltd., London, 1967. Hard covers, 
6in x 8iin, 288 pp., many illustra- 
ticas. Price in U.K. 45/ net. 


A specialist-level monograph on _ the 
operation and application lasers, written 
for the scientist or engineer working either 
in the field of laser research or in the 
many fields in which lasers are finding 
application. It is a revised and enlarged 
English translation of a book published 
in 1964 by S.N.T.L., publishers of technical 
literature in Prague. The English translation 
has been edited by Dr V. W. Rampton. | 


After an introduction covering the basic 
physics of light emission and the conditions 
necessary for laser action, the author de- | 
scribes the three basic types of laser—the | 
original solid-state laser which uses a 
dielectric crystal or glass, the later-developed 
gas laser, and finally the injection laser 
based on the semi-conductor junction diode. 
After a brief survey of other types he then 
gives lengthy discussion of applications 
of lasers in physics, optics, communications | 
and ranging, materials testing and _ treat- 
ment, biology and medicine. The book 
concludes with a very comprehensive 
bibliography (some 30 pp.) and an index. 

The text of the book is both lucid and 
commendably concise, and although slightly 
rigid—posstbly as a consequence of trans- 
lation—it should be found eminently read- 
able and informative by those for whom 
it has been written. Some of the diagrams 
are perhaps a Kittle smaller than would be | 
desirable for convenient reference, but this | 
is only a minor point. | 

For engineers and physicists concerned | 
with lasers and their applications, this is a | 
book which should be of considerable value. | 


The copy reviewed came direct to our | 
office from the publisher in England, dnd | 
no information was supplied regarding | 
Australian price and availability. However, 
as the U.K. publication date was in! 
February, copies will no doubt be available | 
here very shortly if not by the date this |; 
review is read. (J.R.) 
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Elements of Computers 


COMPUTERS SELF - TAUGHT 
THROUGH EXPERIMENTS, by Jack 
Brayton. Published by W. Foulsham 
and Co., Ltd., Slough, England, (Foul- 
sham-Sams Technical Series, No. CEB- 
1) Hard covers, 5}inx 8}in, 192 pp., 
many diagrams and photographs. Price 
in Australia $5.10. 


In his preface to this book the author 
notes that his aim in writing it was to 
demonstrate to the reader, via side-by-side 
theory and simple experiments, that digital 
computers are basically composed of large 
numbers of relatively simple and easily 
understood functional elements. I think he 
has realised this aim, although from a 
theoretical point of view the treatment is 
probably described most accurately as 
“rather sketchy.” The theory which is pre- 
sented is in general quite sound, while the 
series of experiments described are quite 
well planned and presented. This should 
make the book very suitable as a “first 
introduction” to practical digital concepts 
for the home experimenter and senior High 
school pupil, and possibly also as source 
of tuitional ideas for the science teacher. 

The chapter headings give a fairly accur- 
ate idea of the content material and its 
order of presentation: 1—The Binary 
Number System; 2——Basic Computer Func- 
tions; 3—Pulse-shaping Circuits; 4—Tran- 
sister Facts; 5—Pulse-generating Circuits: 
6—Experiments with Logic Circuits; 7— 


Transistor Logic Circuits; 8—Logic Adders: 
9—Logic Substrators; 10—Matrix Circuits 


RADIO 
ENTHUSIASTS 


Learn 
amateur radio 
in your spare time. 


Whatever your interests are in 
amateur radio, there’s a Stott Radio 
course for you. Easy to follow. 
Practical. Modern. Guidance all the 
way by top-flight radio engineers. 
Radio for amateurs 
Learn the exciting skills of building 
modern radio receivers. Learn about 
the latest advances in electronics, 
design, construction and operation. 
Let Stott’s show you how. 
Amateur Operator's Certificate Course: 
Broadcasting is fascinating. Stott's 
offer an entirely new course that 
enables you to sit for the Amateur 
Operator’s Certificate of Proficiency 
Examinations with complete 
confidence. 

Get full details now on Stott’s 
Radio Courses. 


Stotts 


TECHNICAL CORRESPONDENCE COLLEGE 
159 Flinders Lane, Melbourne. 383 George St., 
Sydney. 290 Adelaide St., Brisbane. 

45 Gilles St., Adelaide. 1130 Hay St., Perth. 


Post this coupon: 


[~ TO STOTT’S: Please send me, free and with. | 
out obligation, full particulars of your | 
Courses in Radio for Amateurs. 


MR./MRS./MISS 


ADDRESS 5k he kiecedeeds S eecucthuatlan | 
| as AeesRAes pinned ett Ah Beet od AGE............... | 
1 understand no representative wil! call. 

RH967 


BRAN SFORMERS 


F:%: 9 BATTERY SAVER-A/C ADAPTOR 


<a" Permits A/C Mains operation of Transistors and 
_ Other 6-9V Battery Powered Equipment! 


@ Size—a compact 34 ins. x 24 ins. x 2 ins. 
® Gives unlimited operation of Battery operated Transistor 
Equipment from 240V A.C. Mains at a negligible power cost. 
@ ideal for 6 or 9V_ Transistor Radios, Tape Recorders, 
Transistorised small Amplifiers and Test Equipments 
@ Maximum Voltage. limited to 7.5V or 11V at low current to 
protect transistors and capacitors. 
@ Filtered to ensiure hum-free operation. 
© 6/9V (nominal Voltage) selected by 
external Switch. 
@ APPROVED by ELEC. SUPPLY AUTHORITIES. 


, Y SPECIFICATIONS 


“Input 220/240V. 50 hz. 
y ma es no load. to full load current range 
7-75/11V or DC 5-6/7-75V. 
Ripple Voltage 6V output 15% max. 
V output 05% max. 


NOW OBTAINABLE FROM 
YOUR LOCAL A&R STOCKIST! 


PORTABLE 
TEST EQUIPMENT 


TRANSISTOR 
RADIOS 


PORTABLE TAPE 


RECORDERS PLAYGRAMS 


A & R TRANSFORMERS *: 


LTD. 


46 Lexton Rd. Box Hill, Vic. — Box Hill P.O. Box 170. Phone 89 0238 


9 MHz SSB FILTER TYPE 9-OA 


Success! ! The demand for the new PYE 9MHz SSB Filter 
Type 9-0A has been so satisfactory that now quantity pro- 
duction enables economies to be effected. 

As from September 1, 1967, the price of the complete PYE 
9-0A Filter Package Unit will be $25.50 each plus sales tax. 
This will now allow you and many more “hams” to build 


9-0A. Package Unit. 
SPECIFICATION 9-0A 


that special transmitter and join the exciting SSB ranks. re bs Say yon i a 

: ‘“ 1 ° : 
The PYE 9MHz SSB Package Unit consists of one type pag, Band Ripple . 2 dB max. 
9-0A Filter, two crystals (style D) and their holders and a Insertion Loss .. .. . . 4.5 dB max. 


typical schematic circuit diagram and application notes. The 
frequencies of the crystals are 9002.0 KHz and 8998.0 KHz 


Input Termination .. .. 1508 plus 150pF. 
Output Termination .... 1502 plus 120pF. 


which are the frequencies for the upper and lower side bands. Write for further details. 


Phone 544-0361 


Melbourne: P.O. Box 105, Clayton. 3168 

Brisbane: 97 Merivale St., Sth. Bris. 4101 4-1571 

Sydney: 59 Arundel St., Forest Lodge. 2037 68-4111 

Adelaide: 1 Ifould St., Adelaide. 5000 23-3979 

Perth: 151-155 Brisbane St., Perth. 6000 28-4338 

Hobart: 141 Murray St., Hobart. 7000 3-3707 
PTY. LTD. Canberra: P.O. Box 766, Canberra. 2600 49-6677 
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WARBURTON 
FRANKI 


POWER SUPPLY 
BASIC KIT 


Consists of: 

One Transformer tapped for 9v and 

12v at 500 m.a. 

One full wave contact cooled Recti- 

fier. 

One 1000mfd 15 V.W. Capacitor. 

Make your own 9 or 12 volt power 

pack to supply transistor radios, re- 

cord players, 
. Supplied with wiring diagram. 


$3.00 Inc. postage. 


BELPHONE 
HOUSE 
TELEPHONE 

Complete with batteries and 5O0ft 

connecting wire. May be used fur- 

ther apart if desired by using 
heavier connecting wire. 


Colours available—Ivory, Red and 
Black. Set of two, 


$13.50 Post free. 


slot cars, toys, etc. 


POLYPACS 


No. 6 35 Assorted 4 watt resistors 
(Erie—I.R.C, Ducon) 


No. 7 25 Assorted 1 watt resistors 
(Erie—I.R.C. Ducon) 


No. 8 50 Assorted components 
inc, res, mica cond., tub. 
cond., styroseal cond., grom- 
mets, transistor transformer 
and potentiometer. 
$1 ea., plus 4c postage ea. 
(3 or more post free.) 


No. 10 SUPER POLYPAC 


Containing 60 assorted com- 
ponents, inc. 5 carb. pots. (at 
least one w/sw), 2 trimmer 
pots, 10 paper cond., 5 low 
watt elec. cond., 5 high volt, 
elec. cond., 12 solder lugs, 2 
yd. shield wire, 5 yd. P.V.C. 
hook-up wire, 2 transistor 
trans., 2 knobs, 2 yd. solder, 
25 res. (1 watt, 4 watt and 
wire wound), 


$3.30 each plus postage 20c. 


JUPITER 
STEREO AMPLIFIER 


FEATURES 


Power Output—10 watts Channel 
R.M.S. 

Valves—6BQ5-4 12AX7-5 
Frequency Range—20/40,000 HZ 
Input—Magnetic and Crystaj pick- 
ups, Tape Head, Microphone, 
Tuner and Auxillary 

Output—4, 8 or 16 ohms. 

Tone Control—CR type, 2 channel 
interlocking 

Equalizer—R.I.A.A., N.A.R.T.B. 
Loudness Control, Rumble filter, 
Scratch filter, Tape | Monitor, 


Stereophone Socket, Balance Meter, 


M.F.B. Circuit, M.F.B. Control, 
Damping Control, R.P. Cord 
Socket. 


$129 plus freight (weight 28Ibs.) 


AUDIO AMPLIFIER 
MODULES 


4 transistor—1l watt output. High 
Impedance Input—100,000 ohms. 
Low Impedance Input—1,000 ohms 
Output—4, 8, or 16 ohms. Power 
Source—6 Volts. Gain—70 DB. 
Size of board. 44in x 2in approx. 
Weight: 6 ozs. Supplied with circuit 
and wiring instructions, 


$8.50 inc. postage. 


NEW TONTINE 75 
Bonded Acoustic Batting 


Approved by Electronics Aust. for 
use in speaker cabinets. Made from 
White Dacron Polyester Fibre. Will 
not crack or break when folded. 


Price per square foot 
25¢ plus 5¢ square ft. pack and 


post. 
Or pieces 5ft. x 3ft. 


$2.50 plus 30c pack and post. 


MINIATURE 
LOW VOLTAGE 
ELECTROLYTIC 


CONDENSERS 


2 to 100 mfd in 6, 12, 25 and 50 
V.W. Bags of 25 assorted. 


$3.50 including pack and post. 


(Wi WARBURTON FRANK! 


220 PARK ST., STH. MELB., VIC. Ph. 69-0151 (30 tines)| 


@ OPEN SAT. MORNINGS. e@ PLEASE INCLUDE POSTAGE OR FREIGHT WITH ALL ORDERS. 


146 ELECTRONICS Australia, September, 1967 


~_ in critical aerospace and _ military 


erry TA2858, i. developmental 
type h high-frequency si N transistors 


featuring forward AGE Cr dinrecteristivs and 
low feedback capacitance for TV tuner and 
IF lifier applications. 


Further details are available from 
Amalgamated Wireless Valve Compan en 
Ltd., 348 Victoria Road, Rydalmere, 


STANDARDS ASSOCIATION OF 
Se Shaving 1 oagprohree 
standard specifications lay: wn genera 
performance characteristics and other 
requirements for sound-level meters. These 
are Z37, covering general-pu 
— and AS Z38, covering precisio = 

The new standards are v 


L.R.E.E. Publications 


identical with recommended standards as eee 


the International Electrotechnical Commis- 
sion. For the purpose of the standards, 
Fand preciso meters are designated Type 

and precision meters as T. 2. Meters 

of Type 2 are required in laboratories or 
for taking accurate measurements where 
stable -fidelity and high-quality 
apparatus > necessary. 

Prices of the two standards are: AS Z37, 
80c; AS Z38, $1. Copies are obtainable 
from the various o the Association 
in capital cities and Newcastle. 


PHILIPS MINIWATT has published two 
— data books. The first is an up-to-date 
listing all Miniwatt semi-conductors 
showing, in tabulated form, type number, 
case type, description, te maximum 
ratings, characteristics and special para- 
meters. 
ioe and Definitions” “Base Out- 
ines.” 

The second data book deals with valves 
and picture tubes for TV receivers, audio 
applications and mains-operated radio 
receivers. This has the usual operational 
data, with type numbers and descriptions, 
and a_ complete tabulation of the p 
connections in case. 

Inquiries relating to these publications 
should be addressed to Miniwatt Division 
of Phil Electrical Pty. Ltd., 20 Herbert 
Street, Artarmon, N.S.W. 


RESEARCH Nee 
Varian Aerograph, “Calidorni “U US. ae: 
helium detector for 


discuss the use of a 
analysis of ye heart The om 
includes a gener discussion the 
slicatinn a oe r Diffusing C 
applications including “ i — 
achy in Intact Guinea Pigs.” “Gas C 
tography in Diet Research” and “Impurities 
in Hydrogen.” Copies may be obtained from 
SW, Ltd., 38 Oxley Street, Crow's 
es 


STANDARDS ASSOCIATION 
AUSTRALIA is see comment on a 
draft standard for lead acid batteries as used 
in cars. The draft is ree ro public 
review as Doc. 1180, and roposed 
revision of Australian Sistviara 22-1958. 
The revision is intended to ensure 
satisfactory performance of car batteries 
eal present day tions of service. 

major changes proposed relate to . 
ae testing and the inclusion 
current acceptance test; also, on the oasis 
of available meteorological data, a signifi- 
cant reduction of the temperature at which 
the cold-performance test is conducted. 
Other matters relate to overcharge life test 
at elevated temperature, and requirements 
for busbars and “thr the partition” 
intercell connections. 

Copies of Doc.1180 may be obtained 
free from the headquarters of the associ- 
ation, 157 Gloucester St., Sydney, and from 
branch offices in all ‘capital cities and 
Newcastle. 


VARIAN ASSOCIATES, 38 Meret Street, 
Crow’s Nest, N.S.W., has published a 20- 
page brochure describing the M-66 mass 
spectrometer. The brochute discusses the 
instrument’s sweep system, power supplies 
and electronics, vacuum system and its 
operation, the analyser, and other features 
and specifications. In addition, there is a 
4-page section on applications with sample 
spectra. 


and 


Additional sections are entitled 


Gecrilices of F 


OF ARDS in 


THE INSTITUTION OF RADIO AND 
ELECTRONICS ENGINEERS AUS- 
TRALIA has published, in book form, 
abstracts of technical papers prepared for 
the 1967 I.R.E.E. Convention. A 
number of these is available to delegates 
who attended the convention. The 230-page 
soft-bound book contains a substantial 
abstract of about 1,000 words with key 
diagrams for every pepst arg ee a the 
convention. Requests copies should be 
accompanied by a remittance of $3.50. 

Reprints of the paper by Mr H. S. 
Blanks entitled “A i Study 
Glossary of Semi-conductor Devices” - 
nally lished in the March, 1967, issue 
of “LR.E.E. Proceedings” are also avail- 
able, price 0.50c a copy. This contains a 
summarised description and comparative 


assessment of these devices and their 
technologies. 
Another reprint available is the paper 


ethods 
Bar-Testing” published 


in in the December, 1966, issue of ELR.EE. 


Proceedings,” price 0. 15¢ a copy. 

Orders accompanied by remittance should 
be sent to I.R.E.E. Australia, Box 3120, 
G.P.O., Sydney, N.S.W. 2001. 


* * * 


agar, June/July, 1967, is the first 
of a new company publication by 
Fairchild Australia Pty. Ltd. It contains 
company news, product information and 
short articles describing epuieent sand 
ai components, underst 
ee aise a Drape tae paca egy ma 
zine free post free. nquiries 
should be sent on any letterhead to 
Fairchild Australia Pty. Ltd., P.O. Box 151, 
Croydon, Victoria. 


NATIONAL BUREAU OF STAND- 
the U.S.A. advises publication of 


the fotlowing: tc Characteristics — 


Chemical and “eam Pree by W. 
be ig "4 pete cal Bee Scribner. 

etre 100, ee ri 28, 1967, 
SBOpp, been : 50. rings together 


state-of-the-art 384.50. This in most of the 
areas pertinent today for trace characterisa- 
tion and offers a se of problems to be 
faced in the future. Also, summaries of con- 
tributed papers and discussions bring atten- 
tion to current rese in characterisation 
_ round out the treatment of each subject. 
cotemn of pr avedh be ordered from the Super- 
inten Documents, Pa S. Government 
Printing Ofc WwW D.C. 20402. 
Remittances must be in ts exchange and 
should include an additional one-fourth of 
the publication price to cover mailing costs. 


NEW DEVELOPMENTS, Issue BO32. 
a, 1967, the new products monet of 
Jacoby, Mitchell and Co. Pty. Ltd., has 
descriptions | of the folowing ems; ¢. EC. 
irect Writing Recor , 
1-127; Colvern Be arg Tiitene? Poten- 
tiometers type T & M Wave Guide 
Attenuator model TR TSSA: Siliconix Field- 
effect Transistors t 3N4084, 2N4085, 
U200, U201 and U202; Advance UH 
Signal Generator model SG69; Sanders Edu- 
cational Microwave Equipment; and a range 


of Sweep Generators from Telonic Instru- 
ments. Inquiries to the company at 469- 
475 Kent Street, Sydney, N.S.W. | 
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limited 


PLAN 
YOUR 
FUTURE 


CHOOSE a career in the field of 
ELECTRONICS* — the Nation’s most 
progressive and fastest expanding 
industry. 
Advancement in this modern 
science demands technical 
ability, a sound knowledge of 
basic principles and applica- 
tions. 
YOU can master the rhigeiark by 
training at the MARCONI SCHOOL 
and be ready to grasp the oppor- 
tunities that occur in the three 
fundamental branches of Radio- 
technology. 


KNOW 


WHERE 
YOU'RE 
GO 


ING 


A = APPLIED SERVICING 
Comprehensive training in the main- 
tenance and repair of radio and 
television receivers offers substan- 
tial rewards to competent techni- 
cians. Marconi School training covers 
all aspects of radio and television 
receiver circuit applications, prac- 
tical exercises in fault finding and 
alignment procedures. 

B — BROADCASTING 
A thorough and practical grounding 
is available to students in broad- 
casting transmitter performance 
standards and maintenance tech- 
niques, with individual instruction 
in station operation and studio con- 
trol and testing. 

C= COMMUNICATIONS 
Combines all the foregoing, together 


with radio aids to navigation, mobile 


telephony, marine service ‘applica- 

tion and international wireless tele- 

graph regulations, qualifying the suc- 

cessful student for the Common- 

wealth Government Certificate of 

Proficiency and the Marconi School 

Diploma in Radiotechnology. 

Classes are conducted at 

21 Pier Street, Sydney 

(at the foot of eoulbarh Street). 
Daily: 9.30 a.m. to 4.30 p.m. 
Evenings: 6 p.m. to 8.30 p.m. 

or by Home-Study Courses Mexcapt 

practical instruction on equipment). 


& 
ey 
&» 
Student 
enrolments 
close 9th October”*® 
1967. Classes com- ®. 
mence 2 days later. ey 


Send for training syllabus. ee 
There is no decidiians 

NAME... 

ADDRESS... 


~ the MARCONI ScHOOL t 


wireless 


G.P.0. Box 2516, Sydney 
A Service of Amalgamated Wireless ‘austratesis) Ltd. 
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foster. 


*MDF-600B 
cardioid microphone 


SPECIFICATIONS 

impedance : 50 kQ 

Frequency Response : 100~10,000 c/s+8 dB 
{Sensitivity : —52 dB+3 4B, 


Dimensions : 148 x 48x 34.5mm witheut stand 
Cable: 4¢mm, 3m 


Weight : 14 Ibs (525 g) 


DF-1DE 


SPECIFICATIONS 

impedance : 50 kQ 

Frequency Response : 150~10,000c/s+8 dB 
\ tSensitivity: —57 dB+3 4B, 
| Dimensions : 385.5 mm high 


21 mm diameter, microphone 


128 mm diameter, stand 
Cable: 4¢mm, 1.5m 


Weight : 15 Ibs (840 g) with cable 


*DF-14B 


SPECIFICATIONS 

Impedance : 50kQ Variable 

Frequency Response : 100~ 10,000 c/s+8 dB 
TSensitivity: — 48 dB+3 4B, 


Dimensions : 136 75x 47 mm 
Cable: 6¢mm, 4m 
Weight: 2 ibs (900 g) 


*DF-22B 


SPECIFICATIONS 

impedance : 50 kQ 
Frequency Response : 50~12,000 c/s+7 dB 
tSensitivity : —57 dB +3 aB, 


Dimensions: 32.5 mm diameter, 220 mm long 
Cable: 6 ¢mm, 4m 


Weight: 11% Ibs (575 g) 


* with switch: 
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DF-1/*DF-1B 


SPECIFICATIONS 
impedance : 50 kQ 


Frequency Response : 100~ 10,000 c/s+8 dB 
tSensitivity : —57 dB+3 dB, 


Dimensions : 21 mm diameter, 32.7 mm long 
Cable: 3¢mm, 1.5m 


Weight : 3.90z (110g) with cable 


DF-3 
SPECIFICATIONS 
ee impedance : 50 kQ 
mn Frequency Response : 50~12,000 c/s+8 dB 
| tSensitivity : —56 dB+3 aB, 


Dimensions: 33.5 mm diameter, 133 mm tong 
Cable: 44mm, 1.5m 


Weight : 9.0 0z (255 g) with cable 


DF-12/*DF-12B 


SPECIFICATIONS 

Impedance : 50 kQ 

Frequency Response: 80~12,000 c/s+8 dB 
tSensitivity: —57 dB+3 aB, 


Dimensions: 23 mm diameter, 158mm long 
Cable: 3¢mm, 1.5m 


Weight : 6.3 0z (180 g) with cable 


“DF-2B 


SPECIFICATIONS 
Impedance : 50 kQ 
Frequency Response: 100~10,000 c/s+10 dB 
tSensitivity: —56 dB+3 4B, 
Dimensions : 75x 53x30 mm 
Cable: 3¢mm, 1.5m . 


Weight: 4.802 (136 g) with cable 


*DF-51B 


SPECIFICATIONS 
impedance : 50 kQ 
Frequency Response : 150~8,000 c/s+7 dB 
TSensitivity: —57 dB+3 gB, 
Dimensions : 98 x 58 x 36 mm 
Cable: 6 ¢mm, 1.6m, Coiled 
Weight : 7.3.0z (207 g) with cable 


t at 1,000 c/s, OdB=1 V/» bar 


MATEUR BAND NEWS AND NOTE 


The Amateur Radio Service— An Independent Survey 


The Stanford Research Institute (U.S.A.) has recently issued 

a report which examines all aspects of the Amateur Radio 

Service in relation to its international mandate, and to 

regulations which govern the service in various countries of 
the world. 


By Pierce Healy, VK2APQ° 


To provide a ready source of information 
that would enable delegates attending inter- 
national conferences and government ad- 
ministrators, to have a sound understanding 
of the relative value of the amateur radio 
service, the American Radio Relay League 
requested the Stanford Research Institute to 
conduct an independent study that would 
summarise and assess the past, present and 
projected contributions of the amateur radio 
service to the national welfare. 

The 110 page report is set out in three 
parts. Part 1 deals with: 

(a) Historical trends in the amateur radio 
service. 

(b) Characteristics of radio amateurs and 
the amateur radio service. 

Part 2 covers: 

(a) The technological 
amateur radio service. 

(b) The economic impact of the amateur 
radio service. 

(c) The sociological impact of the ama- 
teur radio service. 

Part 3: 

The amateur radio service as a national 
resource. The title of the report is: 

Amateur radio: An international’ resource 
for technological, economic and sociological 
development. 

While some of the facts recorded are 
common knowledge to most amateurs, the 
report contains a wealth of information for 
amateurs themselves and should be of more 
than passing interest to those who know 
little of the background of amateur radio. 

With that in mind, in this and future 
issues of these notes, details will be given 
of sections of the report to enable: 

(a) Amateurs to have available a ready 
source of factual information. 

(b) Non-amateurs to appreciate the real 
asset-the amateur radio service is to the 
community. 

The amateur radio service achieved for- 
mal international recognition at the Inter- 
national Telecommunications Union confer- 
ence in Washington, D.C., in 1927. Today 
the service operates under a general man- 
date that has remained essentially un- 
changed since that time: 

“A service of self-training, intercommuni- 
cation and technical investigations carried 
on by amateurs, that is, by duly authorised 
persons interested in radio technique solely 
with a personal aim and without pecuniary 
interest.” . 

Because the Amateur Radio service in the 
United States was found to be _ typical 
(except in size) of amateur services in most 
other countries, data were primarily collect- 
ed on that service. On the basis of these 


impact of the 


CEAPAEAPEA ADEE ECGUEEEDDOTTEP DCU ED UTERO ECUOCUTEROREDECEPDRSUEROEERDERRSGRSSPOEDOEETEREEERSTOEEE ROEDER 


*Newe and notes of Divisional and Club 
activities submitted for inclusion § in 
these columns should be forwarded 
direct to Pierce Healy, 69 Taylor $t., 
Bankstown, WN.S.W. 


data, the project team drew parallels with 
the similar experience of the other techno- 
logically advanced countries that have sup- 
ported the amateur radio service and, 
finally, developed the implications of these 
experiences for new and developing coun- 
tries. 

Data and information developed in this 
report were derived primarily from three 
sources: A literature search, inteviews, and 
a survey questionnaire. 

The summary and conclusions as stated 
in the report are: “The information de- 
veloped in this study leads to the conclusion 
that the amateur radio service is a national 
and international resource whose _ curtail- 
ment would constitute a serious loss to the 
technological, economic, and _ sociological 
welfare of all nations. Its status as a non- 
profit, voluntary public service organisation 
suits it uniquely to its primary purpose, to 
serve the public interests in the countries 
in which it operates. 

“But of equal importance is the effect of 
the service as a stimulus to economic 
growth. In addition to the economic stimu- 
lus resulting from the manufacture and 
sales of amateur equipment, the service 
has indirectly influenced economic 
development, as equipment and techniques 
developed for amateurs have been adapted 
for commercial and governmental uses. 

“Radio amateurs have also played a signi- 
ficant role in the development of the state of 
the radio art and, even with the advanced 
stage of current technology, they are con- 
tinuing to make major contributions both 
to basic radio theory and to practical ap- 
plications. 

“Importantly, the cost of the services 
rendered by radio amateurs are borne by 
the amateurs themselves, without any com- 
mitment of public funds. This fact, in com- 
bination with the professional quality of 
the technical expertise of radio amateurs 
and the impetus to all phases of national 
development that results from their 
activities, makes the amateur service an 
especially desirable adjunct to the com- 
munications plants of the new and develop- 
ing countries. 

“The following is a listing of specific 
contributions made by the Amateur Radio 
Service. Although the contributions are 
closely interrelated, we hdve attempted to 
group them according to the category of 
their primary influence. 


Technological: 


@ Constitutes a source of new _ tech- 
niques and new technology in communica- 
cations and electronics and stimulates the 
development of these in other fields. 

@ Provides a broad base for experiment- 
al test of theoretical predictions and for 
participation in large scale investigation in 
a variety of scientific areas. 

@ Provides a medium for self-training in. 
and improvement of, communications and 
electronic skills, 
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@ Provides a medium for rapid and 
widespread exchange of communications, 
electronics, and other special knowledge and 
techniques. 


Economic: 


@ Advances the economy through the 
manufacture and sales of amateur equip- 
ment. 


@ Advances the economy indirectly 
through extension of amateur radio and 
related equipment into the professional, con- 
sumer, and governmental markets. 


@ Provides a source of trained man- 
power and impetus for an expanding com- 
munications and electronics manufacturing 
capacity. 

@ Appears to play a significant role in 
ie the general level of technological 
knowledge. 


Sociological: 


The contributions made by the amateur 
service in this category are of two types: 
Communications services and indirect con- 
tributions to general welfare. Some of the 
contributions in this category are unique 
to the amateur service; many have come 
to be regarded as vital. 


Vital communications services: 


@ Provides emergency communications 
in support of disaster relief organisations 
Ce. fire, police, other public service agen- 
cies). 

@ Disseminates news when other com- 
> halal systems have temporarily fail- 
ed. 

@ Broadcasts warning of 
natural or other disaster. 

@ Provides special communications sup- 
port for medical crises (e.g., searches for 
rare blood types) and other medical func- 
tions (e.g., the Eye Bank Network). 


@ Disseminates weather news. 


potential 


Non-vital Communications Services: 

@ Provides short, medium, and long dis- 
tance point-to-point communications of a 
specialised nature, such as for scientific 
expeditions and for servicemen and other 
emissaries of a country abroad. 

@ Assists in the development of inter- 
national understanding and goodwill through 
person-to-person contacts. . 

@ Projects a nation’s image abroad more 
credibly than do international broadcasts. 

@ Provides communication support for 
special community and _ other functions 
(e.g., parades, local and regional fairs and 
Boy Scout Jamborees). 


Indirect Contributions to the 
General Welfare: 


@ Provides incentive for scientific, engi- 
neering, and technical career. 

@ Provides impetus for a broader and 
more technically sophisticated education 
system. 

@ Provides a reservoir of trained com- 
munications and electronics specialists. 

@ Where telecommunications are mini- 
mal, helps to bring people of isolated 
regions of a country together under a com- 
mon national bond. 


@ By self-policing, lightens the admini- 


-Strative burden of a nation’s spectrum mana- 


gers. 

“The amateur service is exceptionally con- 
servative of spectrum space when the ratio 
of services rendered per kilocycle of spec- 
trum allocations is considered. 
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MARCON: 


dBm 


INSTRUMENTS ito 


~ MARCONI INSTRUMENTS LIMITED 


Voltmeter 


Sensitivity - Accuracy 
Stability TF 2600 


SENSITIVE VALVE VOLTMETER 


* Twelve voltage ranges, 1 mV to 300 
V f.s.d., 10 Hz to 5 MHz. Twelve dbm 
ranges between — 72 and + 52 dbm in 10 
dbm steps. with respect to 600 ohm termi- 
nation. 


* Accuracy better than + 1% of full scale 
from 50 Hz to 500 kHz. 


* Stability: between 50 Hz and 500 kHz, 
meter reading varies by less than + 0.2% 
for change of -++ 10% in mains voltage. 


* Wide-band amplification up to 10 MHz. 
The output of the amplifier is available at the 
front panel, and the instrument may thus be 
used as a pre-amplifier for other equipment, 
as a comparator, indicator, or detector, or as 
a form of attenuator and impedance con- 
verter producing a limited range of output 
levels from widely varying inputs... 


* Dimensions: 8” x 11%" x 10%". Weight 
15 Ibs. Power Supply: 100 to 130 and 200 
to 250 volts, 40 to 60 Hz 75 watts. 


. exc. sales tax PRICE: $225 
Please ask for full technical particulars of this instrument. Address your enquiries to 
Engineering Products Division 
422 LANE COVE ROAD NORTH RYDE NSW — 88 6666 
AMALGAMATED WIRELESS (AUSTRALASIA) LTD 
MELBOURNE BRISBANE ADELAIDE PERTH LAUNCESTON 
67 9161 41631 51 0111 28 3425 2 1804 
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“Any other radio service, performing the 
same functions to the same degree, would 
require not only a larger commitment of 
public funds, but also significantly more 
spectrum space than is now allocated to 
radio amateurs.” 

pendix “C” of the Stanford report is 
a chronology of amateur contributions to 
technology:— 

June, 1896: Marconi first demonstrated 
the practicality of radio communication. 
Although later engaged in radio communi- 
cation as a _ professional, the nevertheless 
regarded himself as an amateur. 

July, 1899: American Electrician published 
the first information on construction of 
radio equipment in an article directed tc 
amateur experiments. 

1906: DeFrost patented ‘his “audion” 
triode, using it as a non-fegenerative 
detector. Although he was an amateur ex- 
perimenter at the time, DeFrost was em- 
ployed immediately afterward to develop 
a triode amplifier for telephone toll lines. 
His first amplifiers tended to oscillate and 
it was his work to overcome the oscillation 
that enabled him officially to defeat Arm- 
strong’s claim to have been the first to 
understand regeneration. Engineering opin- 
ion today generally credits Armstrong with 
having acted first, 

1908: Amateurs began to use adjustable 
tuning and indirect (i.e., inductive) coupling 
to the antenna, instead of depending solely 
on antenna periodicity. The patent situa- 
tion that existed then prevented commercial 
operators from doing the same. 

1912: Armstrong, a 22-year-old college 
student, discovered the principles of regen- 
erative feedback. Unable to obtain 
funds for a patent he had his noteboo 
notarised. He first announced his discoveries 
to the Radio Club of America, an amateur 
organisation, in and remained an 


amateur until U.S. entry into World War I. OSCAR 4 


His regenerative detector was the first prac- 
tical electronic amplifier of any kind. 
1915; Apgar, an amateur, developed a 


mechanical linkage between ‘h s and 
“Dictograph” and used it to record against 
a Telefunken transmitter on Long Island 


that was transmitting information on allied 
shipping to Germany. This was probably 
one of the first electronic sound recorders. 

December 19, 1919: Armstrong first des- 
cribed the superheterodyne circuit, which he 
developed in France as director of a Signal 
Corps laboratory, to the Radio Club of 
America. His description was published in 
“QST” (February, 1920) about a year before 
it appeared in Proceedings of the IRE. 
All but the simplest receivers in every ser- 
vice today are superheterodynes. 

June 1, 1920: In co-operation with the 
National Bureau of Standards, amateurs 
began a two-year series of fading tests that 
led to the understanding of ionosphere pro- 
pagation. 

September 24, 1920: Kruse, an amateur, 
in a paper before the Radio Club of 
America, first eee that fading might 
result from interference between at are 
now called “ground waves” and “sky 
waves.” This is one of the earliest recorded 
instances of amateur speculation about ton- 
sphere propagation, which culminated with 
the theory developed by Reinartz (see entry 
for April, 1925). 

November 2, 1920: Conrad began trans- 
mitting , music on his amateur station in 
Pittsburgh. Westinghouse, his employer, took 
over his station as a commercial venture 
and secured for it the call sign, KDKA 

January, 1922: Phelps, an amateur, suc- 
ceeded in causing a 100-watt transmitting 
tube to operate on 35 metres (8,570KHz). 
In a subsequent article in “QST’ (March, 
1922) the urged amateurs to move into 
shorter wavelengths to alleviate congestion. 

August, 1922: Armstrong announced the 
development of a superregenerative detector 
circuit. Although it is seldom used for short- 
wave reception, it proved valuable a decade 
later in the exploration of very-high and 
ultra-high frequencies. 

December 8, 1922: Godley, a US. 
amateur, using a superheterodyne receiver, 
frst heard U.S. amateurs across the At- 
antic. 


PROJECT OSCAR — LATEST NEWS 


The July issue of the OSCAR news bulle- 
tin from the Project OSCAR organisation 
California contained details that appeared 
in last month’s issue of these notes relating 
to the Australis OSCAR satellite. 

Also given was a comment to the effect 
that tests and evaluations of the EURO- 
OSCAR satellite package is still proceeding. 
However, some delays are be- 
ing experienced by reason of 
the time required to exchange 
notes with DJ4ZC, the builder. 

_Comments on launch and or- 
bital 
were: 
_ “We regularly receive quer- 
ies concerning advance infor- 
mation about the scheduling of 
a launch and requesting notice 
when a launch has occurred. 

fice to say that it is our 

licy to disseminate any in- 
ormation that we have in the 
fastest possible way. It is not 
possible to specify any prefer- 
red method of obtaining and 
disseminating such information, 
because the problem here con- 
sists essentially of those con- 
ditions imposed upon us 
through our relationship with 
the launch agency. 

“Moreover each launching is 
a different case. For OSCAR 
1 we had observers at the 
launch site and were able to 
follow the progress rather 
closely. For we 
learned of its launching after 
the satellite was on its way. 
) was a widely pub- 
lished launch; anyone listening 
on 20-metre sideband could 
follow the countdown from 


operations information 


The 


the OSCAR network. 

_ “The best source of launch 

information will be W6EE, States. 
whose operating schedules will Tonkin, 


be peed in the Newsletter 
QST, and over the air when 
the launch time becomes im- 
minent. There will also be a special news- 
letter distributed in advance if this turns 
out to be possible. Often we can announce 
a launch window — these times should be 
followed carefully with information channels 
kept open during these periods. During the 


bebo et teks 


Australis OSCAR satellite and three 
members of the 
package to Project OSCAR Inc. in the United 


launch periods, rumours travel fast and furi- 
ously. Your best bet is to keep tabs on 
W6EE or WIAW for up-to-date, accurate 
information. 

OSCAR Bulletin Schedules. One way to 
keep current on OSCAR activities is to 
monitor the bulletins transmitted by 


W6ASH on Thursday evenings (Pacific Day- 


team who delivered the 


Left to right: Owen Mace, Richard 


Paul Dunn. (Picture by courtesy of 
“The Age.”) 


light Saving Time) which is Friday morn- 
ing (Greenwich Mean Time). These bulle- 
tins are transmitted by CW at approxi- 
mately 18 to 20 words per minute; watch 
14.030MHz at 0200 GMT _ (Friday) and 
7.015MHz at 0500 GMT (Friday). 
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AMATEUR TELEVISION 


Congratulations go to the Bangalore Ama- 
teur Radio Club of India for their interest 
in promoting amateur television in that 
country. 

G. V. Sulu, VU2GV, the chub secreta 
and editor of their magazine ‘SIRAN’ has 
produced a special amateur television issue. 
The 80-page magazine contains articles on 
amateur television from all over the world, 
including an_ illustrated article by Andrew 
Pierson, VK5ZBP/T, of the South Australian 
ATV group. 


Hi rene is given by AN Venkatraman, 
VU6VU, to the initiative of Mait Lane 
VKS5AO/T, Andrew Pierson, VK5ZBP/T and 
John Twinning in his review of a tape 
letter sent by them, giving details of their 
experiences and experiments with Amateur 


ry Television. 


The magazine probably contains a greater 
cross-section of world-wide amateur tele- 
vision articles than has been previously pub- 
lished under one cover. Certainly an 
achievement for a club in an area where 
there is no television service, the only ser- 
vice in the country being at New Delhi. 
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“¥ 99 
ge AT” i ie Pa 


PRECISION PLIERS 
AVAILABLE WHOLESALERS ALL STATES 
Write for illustrated brochure 


Sole Australian Distributors: 


: inks Components 29 Martin Pi., Glen Waverley, Vic. 232-4883 


A Range of Miniature 


Plug-in Relays 


Suitable for electrical and elec- 
tronic applications. 


Open types also available. 
Voltages: 6-120V D.C. 
6-240V A.C. 
Contact rating up to Samp 240V 
A.C. 


Prices from $3.00 each 


ASSOCIATED CONTROLS | PTY. LID. 


Agents: 
Vic. Old. S.A. 

Eastern Instrument Services Pty. Ltd., Instrument Engineering Pty. Ltd., Teknis Pty. Ltd. 

38 Milton Parade, 32 and 40 Annerley Road, Box 45, 

MALVERN S.E.4 Phone. 20-1156. WOOLLOONGABBA. Phone 91-5111. LOWER MITCHAM. Phone 76-3224. 


Austral Lighting Pty. Ltd., Higgs Street, BREAKFAST CREEK. Phone 62-2811 


We've been making Voltacaps—high-quality voltage 
variable capacitors—for a long, long time. So chances 


$ : 
When you as are we can offer you the parameters you need from 


stock. For example: 


Our standard line includes 50- and 100-volt types 


looking for having capacitances from 10 picofarads to 100,000 


picofarads with tolerances to 1%. Custom capaci- 
tances, matched sets and tight tracking can also be 
provided for your special requirements. 


voltage variable We also offer unusually large capacitance values—to 


100,000 picofarads and_ higher. 


° Philco Voltacaps are planar passivated for high re- 
capacitance liability and are qualified for rugged space environ- . 
ments, 


* And we are offering our Voltacap lines at new, lower 
diodes, prices! 


Simplify your search for the right voltage variable 
capacitance diodes — investigate Philco Voltacaps 
for use in frequency control circuits, swept filters, 
remote tuning devices or other voltage tuned require- 
ments. Get the full details from 


search time — 


Sole Australian Representatives 


ask for D. R. Johnston & Co. Pty. Ltd. 


SUITE 14, "STANHILL 33", QUEENS ROAD, MELBOURNE. 


Voltacaps Telephone 26-1381. Telegrams & Cebles "Viaton,"’ Melbourne 


cut down your 
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VK-ZL — OCEANIA DX CONTEST 


CU rapio 


SUPPLIERS 


(Established 1947) 


5a Melville St., Hawthorn, Vic. 86-6465 
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The Wireless Institute of Australia and the New Zealand Association 

of Radio Transmitters, the national amateur radio associations in 

Australia and New Zealand, invite world-wide participation in the 
1967 VK—ZL—Oceania DX Contest. 


strictly observed regulations or who has 
consistently departed from the accepted 
code of operating ethics. 


OBJECTS: 
For the ‘‘workd'’ to contact Australian, New 


Zealand and Oceania stations and vice versa. 
Note: Australian and New Zealand Stations. 12. The ruling of the Federal Contest manager 
of the W.1.A. will be final. 


irrespective of their locations, do mot contact 
each other tor contest purposes. 


DATES: 
Bp Sant 24 hours from 1000 hours GMT 
Siar urday, October 7 


1967.. to 1000 hours 
1967 


13. AWARDS: 
VK/ZL Stations: The Wireless institute of 
Australia will award certificates as fol- 
ows: 


NEW CITY BRANCH 
323 ELIZABETH STREET, 


AT 


on Sunday, October 8, ; 1. To the top scorer on each band 

24 hours rans 1000 hours GMT irrespective of single band or multi-band MELBOURNE PHONE 67 4286 
eereetaly, October 14, 1967, to 1000 hours operation and irrespective of cali areas, (2 DOORS LITTLE LONSDALE ST.) 
GMT on Sunday, October 15, 1967. @ maximum of five awards may be AMM 


RULES 


There shall be three main sections to the 
contest 


ae tor VK and ZL. 

2. Yo the top scorer In each VK and 
ZL call district, |.e. a maximum of 14 
awards, 10 VK and 4 2L awards may 


ALARM BELLS 


a. Transmitting -—— phone. be made. (Parachute type), 6 volt. Suitable for 
b. Transmitting —— CW. To be eligible for awards in either of BURGLAR ALARMS, etc., complete with 
c. Receiving -—— phone and CW com- the abovementioned categories, an opera- Trip rope, etc. 
bined. tor must obtain at least 1,0 points, : 50 
2. The contest is open to all licensed ama- or there must be at least three competing PRICE: $1.25, post. c. 
teur transmitting stations in any part ertries in the category. 
of the world, No prior entry need Overseas S$tations: Certificates will be F.M TAXI RADIOS 
wee Mobile pone or eet, non-land vk ah 9 ad re pitta , Ctl ll olVEe 
$ n no mitte enter. , an ° e wing basis: wns ‘ 
3.. AW ameateir frequency bands hay be 1. Yop scorer ting “all bands" provided yeh ' Poe es oo ys gi i 
used, but no cross-band cperation is that at least three entries are received nits, voit, Atal locked, M 
permitted. from the ‘‘country’’ or the contestant has with, Operating Freq. approx. 80 Mc., com- 
4. Phone will be used during the first scored 500 po or more. plete with all valves and Vibrator and 
weekend and CW during the second 2. Other certificates may be awarded, Microphone. Suit Amateur Conversion. 
memsee. ae the ea — pecions po od determined by conditions and GOOD CONDITION. 
$ . 
« model. ee earere EVER TOE ROE pl are separate awards for Phone seat tre inte LESS CRYSTALS, 
‘ nly one contact per band is permitted ‘an . reignt an acKking . 
bh a One station for scoring pur- 14. ENTRIES: 10 
6. Only one licensed amateur is permitted All entries should be posted to: Federal rR 
to operate any one ‘station under the Contest Manager, W.1.A., Box Ni COMMUNICATION RECEIVERS 
owner's call sign. Shoukt two or more G.P.O. Perth, Western Australla. VK/ i 
operate any particular station, each will ZL entries to be received by December TRIO Model 9RSIDE, 4 Bands covering 
be consider a competitor, and must 16, ar 540 Kc. to 30 Mc., two mechanical filters 
submit a separate log under his own Overseas entries to be received by Jan- for maximum selectivity, Product Detector 
poll ; sian. ot Ly TS not ‘applicable to vary 20, 1968. for SSB Reception, Large Tuning and Band- 
7. Entrants mun operate within the terms RECEIVING SECTION eprrad Dials for Accurate Timing. Auowatic 
of their licences. 1. The rules are the same as for trans- spread, “S’’ Meter and B.F.O., 2 Micro- 
8. CIPHERS: pil section, but the receiving section volts sensitivity. for 10 db S/N Ratio 
Betore, fins, can be claimed. tor, 2, o. Hache Sotenrsineine world. Necersnee || i i 
eners . 
eat oft ewinounae "ine seriat naar of meine staion is permited to enter this PRICE $160.88, inc. packing. 
made section 
the “RS (telephony). or “RST” ‘rele. 2. The contest times and fogging of stat- TRIO JR-200 550Kc.-31 Mc. 7 Tubes, Band- 
graphy) report plus three figures which ions: on each band per weekend are as -ad_ Tunin 4 Band $124 67 : 
may begin with any number between for that transmitting section except that sprea g, 67, 
Haaaiel 106 toe tha. fret contact amd the same station may logged twice TRIO JR-60 540Kc.-30 Mc. and 
which will increase in value by one for euee ne Cat. band—once ‘tor phone and 142 Mc.-148 Mc. in 5 Bands, 14 
ea It the: number chosen for the 3. To count for points, logs will take the Tubes, Calibrated Elect. Bandspread 
first contact Is 021. then the second same form as for transmitting, as_fol- : 
must be followed by 022, followed by Some: Cate. ee (8 ee ee SSB/AM/FM. 
station heard, call sien $ $ 
ihe ey eer reaching 999, start working, RS(T) of the station heard, ser- PRICE $253.55. 
ial mumber sent by the station heard. . 
9. SCORING: band, points claimed. Scoring is on the TRIO JRSOOSE Amateur Band Receiver, 7 
a. For Oceania stations other than VK/2ZL: same basis as for transmitting section Bands covering 3.5 Mc. to 29.8 Mc., Crystal 
2 polnts for each contact on a specific and the suminary should be similarly set locked Front End, Transistor V.F.O. with 
band with VK/ZL stations; 1 point for out with addition of the S.W.L. society in external output, Crystal locked 8B.F.O., 
each contact on a specific band with the which membership is held. Mechanical IF Filters, WWV_ Section for 
b gest pee age i ia ois ‘ii 4. arene ne oie poral log A Ag Calibration Check “ugh Meter and A.N.L 
. For the res @€ wor e n stations bu receiv FY s , : owen eaves 
VK/ZL stations: 2 points fo reach con- log overseas stations and Zt stations, Product Detector for High Quality SSB 
el Cn Fy one yd with VK/2L white ZL Sgt a a may log over- Reception. 
stations; pain © ro t stations an stations 
Soin a ag wit h Oceania stations other 5. Certificates “a be aveneged. to ne see PRICE $268.08. 
an scorer in each overseas scoring area 
c. For VK/ZL stations: S points for each in each VK/ZL call areas, provided that TRADE-IN ACCEPTED. 
contact on a specific band and in addition at feast three entries are received from 
for each new country worked on that area or that the contestant has 
Oe ent he ee ion the following scored 500 poins or more, TRANSISTOR SPECIALS 
Ist CONTACT——SO points. 2nd contact i 
——&Q points. 3rd contact-—-30 points. cas aba a ha age a . - 
4th contact--20 points. 5th contact— peneenenennnenensessegsnanacnonsesenacnosnesgnanseese rae ly oe en ee Similar 
10 points. A9I 20¢€ each or for $2. 
fiat. WIN ba taee with the axcaobon thet . VALVE SPECIALS 
can" call" aree (of wire SaPona ‘oa nfernational Amateur | i 
gle as aieountries” for scoring IT4, v aoe eee ie 6SJ7, Bhan BOCA ce 
$ as indica above. ® each or 3 for $2, 955, 6AC7, 4, 6N7, 
10, LOGS: | b 12AT7, VRSS, 50c each or 5 for $2. 6H6, 
a. Logs to show in this order——date, time e ° 
in GMT, call sign of station contacted, The 1967 convention of the International CATHODE RAY TUBES 
received pointe. Undoing’ cach eer = Amateur Radio Club will be held in Geneva, SBPI—$4, 902 2in $6, 3AP1 3in $7. Few 
VK /ZL call “area gcontacted. A separate haga ane September 22, 23 mage only, 
@ Vor each oand must be supmitte e proceedings will commence at 
b. Summary sheet to show the call sign, P 6 ” 
name and address (block letters), details hours on Friday 22 with an official wel-|{ C-B. TRANSCEIVERS “LAMIE 
points. for’ that’ bad. UR IZL call ame come at the ITU. building, followed by |] Gocrating Frequency 27.240. Megacyelc 
worked on that band. an informal I.A.R.C. reception. The official (Citezens_ Band), P.M.G. Approved. Range: 
Sle atlinted pert be Ye jot, S80 Convention Banquet and Dance will be crystal locked receiver and transmitt. 
afaes @h al Kage, eacia “alnelctead held on Saturday evening. to 8 miles in open country. 
Scores “will, be that “band 80. points During the weekend there will be sessions ‘SPECIAL PRICE $59.50 A PAIR 
On that bang” Zt call areas worked = set aside for technical discussions, when a (Post 75c) 
(ii) VK/ZL Stations: number of well known amateurs will be 
a. Loss must show in this order —~- date, guest speakers. Sightseeing excursions have|f TURNTABLE BASES 
time in GMT, acall sion of station worked, also been arranged for Sunday, Septem- Unpolished, to suit GARRARD, BALFOUR 
se@ria num vi ces 
received, contact points, bonus points. ber 24. PRINCESS, UAL 10M 
Use separate log for each band. Registration applications for the conven- $7.00 each. 
Bb. Summary to show Tame and address = tion should be made to: The International 
s. call. sian. score for A : . 
each band by adding contact point and mateur Radio Club, P.O. Box 6, CH-1211 All Channel Transistorised TV 
band’ score by ‘adding tie” bind acceee. eee 2, Switzerland. Antenna Boosters 
together, details of the station and Registration for accommodation should 
power, declaration that all the rules and be sent to: American Express Co. Inc. $10 each. Post 50c. 
regulations have been observed. Grou Travel Dept Gene Telegra : 
11. The right is reserved to disqualify any Pp e pt, eneva, clegrams 


entrant who, during the contest has not 


to Amexco-Geneve. 
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RADIO HOUSE PTY. LTD. 


306-308 PITT ST., 6 ROYAL ARCADE AND 760 GEORGE ST., SYDNEY 


SPECIAL 
PURCHASE 
Set of three 
posted $3.75 
> | A 
| Actual Size 
( 2 F 2 "KEY LITE’ $3.95 
CHROME VAN _| Free. One spare mercury 


cell. 
With fob keyring, attrac- 
tive gold finish case. 
Simply squeeze. Illumin- 
ates car and house locks, 
etc. 


$4.00 Posted anywhere 


German screwdriver and 
pocket tester. 
1. 6-12 volt model 
test. 
2. Sparkplug tester. 
3. 110-380' 55 peso: tester. 


$1.25 each 


NEW MODEL A-10 MULTIMETER 
AND SIGNAL INJECTOR 


With Test Leads and SEE RESON 


2%in scale. 
Injector Probe DC Voltage: 0-0.5, 2.5. 10, 


auto 


6in 


50, 250, 500, 1,000V at 
30,000 o.p.v 
5,000 and 25, 000 V at 
10,000 o.p.v. 

AC Voltage: 0-2.5, 10, 50 
So, 500, 1, 
10,000 O.D.¥. 

Volume Level in age 
C Current: 0-50 uA, 
_ ae mA, 0-1 and 16 


AC” Currents 0-1, and 10 


amps, 

Resistance: 0-10K, 100K, 
1M, 100 Megohms, Sis- 
nal Injector Output Jack. 
Zener Diode 
Protection. 


Price $60.00 


Overload 


Mode] RH-5 


@ High sensitivity-20,000 
Oo Vv Cc 


ef. 
pocketabdle 


SPECIFICATIONS 

DC Voltages 0-10-50- 
250-500-1 Vi (20,- 
000 Ohms/V) 

0-10-15- 
(10,- 


AC Voltages: : 
00- 


TRANSISTOR HEARING AID xy 


“APOLLO” Model 300. 3 Transistors. "0-10K,  0- 


Resistance: 
100K, 


i This Hearing Aid is an ultra-modern 0-10 
unit. It incorporates the following 
# outstanding features: 
Ample power and clear tone. 
Compact—2in x Ifin. 
Precision printed circuit design. 
Magnetic earphone. 
Separate Tone and Volume Controls. 
Torch Cell—UMS Battery. 
Complete with leather case. 


NEW MINIATURE MODEL $39.00 


Replacement Battery only 12c. 
Postage SOc extra. 
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0-1Meg, 


Meg. 
(62 Ohms, 620 Ohms. 
2K, 62K at centre 


scale), 
Capacitance: 0.0001uF. 
0. 0.0SuF-1uF. 
: minus 20db to 


plus 36db in 2 ranges. 
Dimensions: (Vin x 
SY%in x 1%in). 


Weight: 150z approx. 


MULTIMETER TESTERS 


Model RH-50 


Modern Design, 33 Micro Amp {s . * 
Meter. : ; 

30,000 Ohms per Volt D.C. ms 

13,000 Ohms per Volt A.C. 

1 p.c. Multipliers and Shunts used. 

Printed circuit. 

Clear Scale, 
case. 

SPECIFICATIONS 

DC Voltages: 0-0.3-1.2-3-12-30- 
chien gi 200 V at 30,000 

ms 


volt. 
AC Voliance: Q-3-12-30-120-300- 
600-1,200 V at 13,000 Ohms per 


volt 

DC “sGerrent: 0-.06-6-60-600 mA, 

Resistance: 0-60K-6M-60M (350, 
35K, 350K at mid-scale). 

Decibels: minus 20 to plus 57 
dB (0 dB equals 1 mW, 600 
ohms). 


rugged moulded 


Price $31 

with leather case, $38.00. 

Audio Out: Capacitor in series Postage 50c to $1 extra. 
with AC volt ranges. Batteries: 1 (1.SV), 1 (1SV). 

Short Test: Internal buzzer. Size: 3 5-16" x 6 5-16" x 28" 

Accessory: 1 pr. heavy test leads. Weight: 1.41b approx. 


LIMITED STOCK ONLY 
Model RH-10 
RANGES: 


DC A gs ifr 0-10-50-500-1,000 
V at 2,000 Ohms V. 

AC Wn ad aaa 000 V 
t 2,000 Ohms V. 

DC Ccvent: 0-SO0UA 0-500 mA. 
Resistance: 0-10K-1 Meg: 60 ohms, 
6K ohms at centre scale. 
Capacitance: 250uuF to luF, in 

two ranges. 
Decibels:—20 to plus 36db, two 
ranges. 
Output; 0-1,000 V in four ranges. 
Size: Sin x 34in x itin. 
Weight: 130z approx. 


Price $10.75 (£5/7/6) 


Postage 50c to $1 extra. 


TRANSISTOR POWERED 
TELEPHONE 


$12.00 


each 


connected 


any number can be 
together. 


Latest Stand type with Call But- 
ton on each unit. 


Price $18 
Postage 50c to $1 extra. 


Complete with faternal battery, 
testing leads with prods. 


ig for office or home installa- 
tion 


WANTED 


SALESMAN FOR OUR RADIO ELECTRICAL COUNTER 
Enquiries phone 61-3832 or write to 306 PITT STREET, SYDNEY 
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"WIRELESS INSTITUTE ACTIVITIES 


Members of the Federal Council of the be awarded points, to be credited for a 


Wireless Institute of Australia recommend prize to be awarded at the Annual General 

that all amateurs aquaint themselves with Meeting in 1968. 
facts quoted in the Stanford Research Insti- _ The lecturer at the July pectin of the 
tute report on the Amateur Radio Service, Branch was Gordon Sutherland, VK2ZSG, 
so that will be in a position to state who gave an_excellent talk on_ modifica- 
facts and figures, if and when it becomes tions to the ‘ Series” of receivers. 
necessary to discuss frequency _alloca- The full range of these popular disposals 
tions with those who are in a position to receivers was discussed and Gordon out- 
support the amateur service in Australia. — some ore goon emg a hag oc 
o ma ese perform as their design- 
NEW SOUTH WALES ers had never intended. The modifications 

The appointment of a full time admini- 


included various forms of limiters, ‘“S” 
strative secretary in the New South Wales ; S 
division marks a new era in the history of To illustrate his remarks 
the division. The appointment will plied each member of the large aud 
many changes to be implemented and the with an eight-page booklet describing, in 
services to members, _perticularty country come circuits, modifications 


the lecturer sup- 
ience 


the 


members, to be improv - 
The office of the N.S.W. division, Wire. In addition to the lecture, an excellent 
less Institute Centre, 14 Atchison Street, colour film from the Japanese National 


(near St. Leonards Railway Railways was presented, featuring the super 
Station), is now open from 9.30 a.m. to express Hikari, which just carried 
3.30 p.m. each Tuesday, Wednesday and its hundred mill passenger since it 


Thursday. i coeracch in 1964, 
For telephone inquiries ring Mrs M. Lon y night broadcasts from the Hunter 
at the Wireless Institute Centre, 43-5795, Branch station VK2AWX, are made weekly 
Council is desirous of establishin on frequencies of 3595KHz and 144.4MHz. 
i news session commences at 7.00 p.m. 


g a regu- 
lar commu ons net among zone offi- 
cers of the division. Cyril . Henderson, 8nd callbacks are taken on both frequencies. 
VK2CH, is in charge of this project and At present, an experiment is being con- 
can be contacted on the air, Mon- ducted into the relative merits of and 
day evening, following the Hunter branch SSB for the high frequency band broadcast 
broadcast from VK2AWX, on 3595KHz. reports on reception are welcomed by 
© operator responsible the 
A.O.C.P. CLASSES transmission. ; 
high percentage of passes gained b Reports on reception should be addressed 


either to the operator in person or to 
who have attended lid grav VK2AWX, 15 arine View, Newcastle, 


2300. New South Wales. 


Crow’s Nest 


for 


The 
those 


who may wish to do a refresher course in 
preparation for the P.M.G. Department's 
January examination. Classes are held 
each Tuesday and Thursday evening. 

Call or write to the Class Supervisor, 
Wireless Institute Centre, 14 Atchison Street, 
Crow’s Nest, 2065. ; ; 

A cofrespondence course is also avail- 
able for those who are unable to attend the 
lecture classes. Full details may be obtain- 
ed from the same source. ; ; 

To assist those wishing to improve their 
Proficiency in the reception of Morse Code, 
a nightly session is conducted on air 
by the N.S.W. Division on 3550KHz, in 
the 80 metre band from the official station 
VK2AWI, commencing at 7.30 p.m. 

_Also as an adjunct to the sessions on the 
air, a recorded Morse tape service is 
available. Full details of this service may be 
obtained by writi to: Ern Hodgkins, 
eae” Mangrove Road, Narara, 2251, 


HUNTER BRANCH 


The annual Hunter Branch Field Day 

will be held on Sunday, October 15, at 
Bolton Point Park of Lake Macquarie. 
A full and interesting program has_ been 
arranged for amateurs and Yo 
Radio Scheme members and, in addition, 
there will be some special arrangements 
for the family. ; 
courte at i ld day, thereto 
r ring at the y, registrat 
fee being $1 single or $2 for a family 
ticket. ments are also in hand to 
have liquid refreshments for all. 
i 1 include, four 144MHz 
and two 7MHz hidden transmitter hunts 
and a 7MHz scramble. It is expected that 
there will be displays of commercial equip- 
ment some bargains from the radio 
equipment store. - : : 

A_ new contest gee | came ito = 
on Monday, July 24, when Hunter Branch | 
m rs were invited to take part in a 
VHF scramble following the Monday night 
broadcast. It is planned that there will 
be a number of these contests during the 
year and the place-getters in each event will 


BOX 2102, 


MESSRS, ATKINS (W.A.) LTD., 
894 Hay Street, PERTH. 


A. E. HAROLD PTY. LTD., 
ANE. 


MESSRS. 
123-125 Charlotte Street, BRISB. 


546-5076 LOT 6 EILEEN ROAD, 
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meters, output stages, and double conversion. [sia 


BRIGHT STAR CRYSTALS 


PREFERRED BY LEADING MANUFACTURERS 
THROUGHOUT THE COUNTRY FOR— 


__ ACCURACY - STABILITY - ACTIVITY - OUTPUT 
GY) Al types of Crystals Available. 
Such As DC I1, FT 243 HC 6U CRA 
B76, HCI8U, ETC. : 
TOLERANCES: 0015%, .002%, 
003%, .005%, ETC. 


Consult us for Crystals for any mobile Radio. 
Prices depend on tolerance and frequency required. 


DISCOUNT FOR QUANTITY ORDERS 
Established 36 Years 


AMATEUR AIRCRAFT and ULTRASONIC CRYSTALS also AVAILABLE 


Our new Factory employing the most modern equipment allows 
us to offer you PROMPT DELIVERY for alf your CRYSTAL 
requirements. 


DEVOTED EXCLUSIVELY TO THE MANUFACTURE OF 


PIEZO ELECTRIC CRYSTALS 


| Contractors to Federal and State Government Departments 
REPRESENTATIVES AUSTRALIA AND NEW Soe aaeaeaieaa CARREL & CARREL, 


BRIGHT STAR 


_ The president of the Hunter Branch 
issues a cordial invitation to all interested 


in amateur radio, whether Institute members 
or not. 


CENTRAL COAST BRANCH 
A program of wide interest was 
the feature of the July meeting of the 
mtral Coast Branch of the New South 


Cent: 
Wales Division. 

Ern Hodgkins, VK2EH, who recently 
made a tour of the Snowy Mountains 
Scheme, gave a very interesting commentary 
on the latest developments in the area as 
he showed a collection of colour slides 
he had taken during the tour. 

This was followed by a tape recorded 
talk by Lawrie Blagbrough, 4ZGL, on 
life and communications in the Thursday 


nds. 

The final feature of the evening was a 
discussion on an antenna question from a 
recent Amateur ator’s Certificate of 
Proficiency examination. . 

The Branch meets on the third Friday 
in each month at the School of Arts, 
Gosford. Visitors are always welcome to 
the meetings. 


SOUTH WEST ZONE CONVENTION 


The annual convention of the South 
West Zone of the New South Wales Divi- 
sion of the Wireless Institute of Australia 
will be held on the holiday weekend - 
ember 30-October 2, 1967. The venue for 
the weekend activities is Tumut in southern 
New South Wales. 


Program: ; : 

Saturday 30th: Registrations and welcome 
to convention, all day at Tumut race- 

3.00-4.00 les Visit and inspection of Pyne- 
‘board factory. 

6.00-6.30 pm: Registration and welcome to 
late arrivals. : 

6.30-8.00 p.m.: Convention Dinner at the 
Church of England Hall, River Street, 


ie umut. 
8.00-11.00 p.m.: Social evening, Music and 


Dancing. 


AU 


MESSRS. LAWRENCE & HANSEN 
ELECTRICAL (VIC.) PTY. LTD., 
34 Brisbane Street, HOBART, 
and 29 St. John Street, 

LAUNCESTON, TASMANIA. 


RADIO 


CLAYTON, VICTORIA 546-5076 


ih . f- LOGGING SCALES 


Ay eT 
€ 10e rat 


communications 
receivers 
and transceivers 


MODEL JR-60 


PROFESSIONAL QUALITY RECEIVER _ 
| 


(WITH 2-METRE CONVERTER) 


SPECIFICATIONS: 


FREQUENCY RANGE: 540-1,605 Kes.; 1.6-4.8 Mcs.; 4.8-14.5 Mes.; 10.5-30 Mcs.; 142-148 Mes. 


BANDSPREAD (Direct reading calibration on Ham Bands): 3.5 Mcs.—3.5-4.0 Mcs.; 7 Mcs.—7.0-7.35 
Mes.; 14 Mcs.—14.0-14.4 Mcs.; 21 Mces.—21.0-21.5 Mecs.; 28 Mcs.—28.0-30 Mes. 
(Markings every 5 Ke. on 80 and 40 metre bands.) 


SENSITIVITY: 2.0 microvolts for 10 db S/N ratio. 


SELECTIVITY: Without 9 Multiplier: over 65 db at 10 Kes.; With Q Multiplier: Variable from 
—74.db to —95 db at +10 Kes. 


OPERATION: AM, SSB, CW and FM. 
OUTPUT: 1.5 watts. 
POWER SOURCE: 220 volt, 50 to 60 cps. AC. 


TUBES: 6AQ8 VHF Amplifier; AUS VHF Mixer; 6AQ8 VHF Oscillator; 68BA& RF Amplifier; 6BE6 Mixer; 
6AQ8 Local Oscillator; 6BA6é (2) IF Amplifiers; 6AL5 AM Detector, Automatic Noise Limiter; 6BE6 
Product Detector, Gated Beam Detector; 6AQ@8 Audio Amplifier BFO; 6AQ5 Audio Output; 6AQ8 
Q Multiplier Marker Oscillator; 6CA4 Rectifier OA2/¥R-ISOMT—Voltage Regulator Tube; IN60—Diode. 
AUXILIARY CIRCUITS: Band Spread Tuning 9 Multiplier for Variable Selectivity; ANL (Automatic 
Noise Limiter); AVC-MVC (Automatic and Manual Volume Control); Product Detector (for SSB-CW); 
Tore oie Detector (for FM); Marker Oscillator; S-Meter; BFO; Tape Recording Terminals; Phone 
ack Socket. 


MODEL QOR-59DE 


COMMUNICATIONS & AMATEUR RECEIVER 


(WITH MECHANICAL FILTERS) 


SPECIFICATIONS: 


FREQUENCY RANGE: 
Band D—10.5-30 Mcs. 


BANDSPREAD: Calibrated Electrical Bandspread. 


Band A—550-1,4600 Kes.; Band B—I.6-4.8 Mcs.; Band C—4.8-14.5 Mes.; 


80 and 40 metres—5 Kes. per division. 20 and 


15 metres—20 Kes. per division. 10 metres—50 Kes. per division. 

ANTENNA INPUT: 50-400 ohms impedance. 

AUDIO POWER OUTPUT: [.5 watts. 

SENSITIVITY: 2uV for 10 dB S/N Ratio (at 10 Mes.). 

SELECTIVITY: +5 Kes. at —60 dB (+-1.3 Kes. at —6 dB). When using the Mechanical Filter. 
BFO FREQUENCY: 455 Kes. +2.5 Kes. 

SPEAKER OUTPUT: 4 or 8 ohms. 

HEADPHONE OUTPUT: Low impedance. 


TUBE COMPLEMENT: Vi-—4SBA6 RF Amplifier; V2—6BE6 Mixer; V3—6AQ8 HF Oscillator; V4—-6BAé6 
Ist IF Amplifier; V5—-6BA& 2nd IF Amplifier; Vé—6BE6 Product Detector; V7a—4AQ8 Beat 
Frequency Oscillator; V7b—6AQ8 Ist AF Amplifier; V8—é6AQ5 Audio Output; IN60—AF Detector; 
IN60, SW-05s—AVC; SW-05s—ANL; SW-05s x 2—Rectifiers. 


om, ae 
CONSULT YOUR LOCAL RADIO DEALER, OR 


MAIL THIS COUPON Voday 
, 


Please forward free iliustrated literature and 
specifications on Trio. equipment. 


W 5: sto 


* 
ectronics 
PTY. LTO. 


SYONEY, AUSTRALIA 


7), i aaa manite NEC oY: KLE MLO. <2 Say COONS SCR 
Add . (A unit of Jacoby Mitchell Holdings Ltd.) 
| RE a eee eaee Tye Oc Oe Ik Se VY 376 EASTERN VALLEY WAY, ROSEVILLE, N.S.W. 
Cables and Telegraphic Address: ‘WESTELEC,' 
Sydney. Phone: 401212 seem 
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lectures on radio, 


Sunday Ist: Field events and picnic lunch. 

6.00 a.m.-3.00 p.m.: All band contest—Best 

__ log for the day. 

6.00 a.m-3.00 p.m.: 7MHz Hidden Trans- 
mitter Hunt. : Z 

10.00 a.m.: Visit to Blowering Dam site. 

11.00 a.m.-12.30 p.m: 144MHz Transmitter 


Hunt. 
1.00-2.00 p.m.: Picnic lunch. Hot water and 
tea available, bring own utensils. 
2.30-3.00 p.m: 144MHz transmitter Hunt 
for pedestrians. 
3.00-5.00 p.m.: Results of contests and 
prize-giving. Joy? 
Monday 2nd: Tour to Batlow—Kendall Fire 
lookout and return to Tumut. 
Farewells. 
Registration fee: $1.50: Dinner $2.50, child- 
ren under 10 years half price. Accommo- 
dation booking deposit $2. 

Booking inquiries should be sent to W. J. 
Coombes, .O. Box 69, Tumut, 
N.S.W. On-the-air inquiries can be made 
during the South West Zone hookup each 
Monday night at 8.00 p.m. on the 80- 
metre band, 


For a pleasant weekend for the family—a 
trip to Tumut on the Convention weekend 
is recommended. 


SOUTH AUSTRALIA 


The large scale W.I.C.E.N. exercise con- 
ducted by the South Australian Division 
was very successful and has provided much 
useful information on suitable locations for 
the operation of communication __ links, 
should the need arise. 

extended from the 


The area covered 
Adelaide hills to Victor Harbour, the mouth 
of the Murray River to Blanchtown and 
Clare in the north. This area includes the 
Mount Lofty Range, which has been subject 
to severe bush fires during dry summer 
periods. Links were also established across 
the St. Vincent's Gulf to Price and Moonta 
on the western side of Yorke Peninsula. 

The Red Cross Society has invited the 
W.LC.E.N. group to participate in a State 
Disaster Plan exercise organised with the 
approval of the relevant Government auth- 
orities. 


The exercise wil be concerned primarily 
with the care of persons who may be injured 
or rendered homeless in the case of civil 
emergencies. In such circumstances the 
W.I.C.E.N. mobile units would be particu- 
larly useful. | 


QUEENSLAND 


The Ipswich and District Amateur Radio 
Club held the fifth annual meeting on 
Tuesday evening, July 11. There was a good 
attendance of members and visitors. In his 
report the retiring president, Norman Hart, 
VK4KO, referred to the excellent progress 
the club had made during the past year. 
The most ambitious project was the con- 
struction of the clubhouse. 

The following officers were elected for the 
1967-68 term: 


President, Ron Grandison, VK4RG 
Sen. vice-president, Norm Hart, VK4KO 
Secretary, Phil Tomlinson, VK4ZPE 
Treasurer, Mrs Joan Lloyd, 

Station manager, Wayne Bryce, VWK4ZN 
News officer, Warren Heaton, VK4GT 
Public relations, W. Jehn, WIA-L4001 


Following the meeting, supper was served 
by the ladies, a highlight being the cutting 
of a club birthday cake by the Honorary 
vice-president, Mrs V. Jordan, M.L.A. 


- SUNSHINE CONTEST 


This popular annual contest will be held 
on the 4th weekend in September. The rules 
will broadly be the same as for 1966. 
However, for full details, listen to the news 
broadcast from VK4WI each Sunday morn- 
in ot 9 am. on 7146KHz in the 40-metre 

and. 


WESTERN AUSTRALIA 


The Western Australian Division of the 
W.LA. holds its monthly general meeting 


| in the Chemistry Lecture Room at the Perth 


Technical College, at 8 p.m. on the third 
Tuesday of e month, when interesting 
electronics and allied 
subjects are a feature of the proceedings. 


The VHF group meet at the D. C.A. Work- 
shop’s Canteen, 86 Guildford Road, May- 
lands, at 8 p.m., on the fourth Monday in 
each month. Generally, the theme in the 
lectures is on subjects associated with VHF 
techniques. Visitors are always welcome to 
these meetings. 


VALE: It is with ii ss aba that we record 
the death of Mal Urquhart, VK6MU. An 
active amateur operator for many years, 
his sudden passing on July 28 was a 
shock Pig his many friends. Deepest 
sympathy is extended to his family in 
their sad bereavement. 


YOUTH RADIO SCHEME 


Up to recently, Youth Radio Scheme 
training by letter, has been conducted in 
the New South Wales Division under a 
Postal Group system. A re-organisation has 
now taken place. Correspondence training 
will be on a nation-wide basis under the 
auspices of the Youth Radio Clubs Scheme 
of Australia (Victorian Division). 


The new plan will allow a uniform stan- 
dard to be maintained at the various levels 
of study and a common syllabus established 
throughout the commonwealth. Administra- 
tion has been streamlined and the old plan 
of innumerable stamped addressed envelopes 
is now redundant. A modest fee covers all 
services for the year including postage and 
the issue of course notes, etc. The old 
P-G Bulletin has now lapsed and is super- 
seded by “CORYRA,” as being the official 
magazine of the Correspondence Section. 

To obtain more information about this 
excellent form of training — another ser- 
vice of the Wireless Institute of Australia — 
write to the following address:— The Sec- 
retary, Correspondence Section, Y.R.CS., 
Roger Davis, 14 Hovea Street, O ‘Connor, 
Canberra City, 2601, A.C.T. 

The organising committee of the Corres- 
pondence Section is: 

Supervisor and Secretary: Roger Davis. 

Treasurer: Miss Alison Stewart. 

Training Officer: Howard Rider ‘nee 
visor, Victorian Division of the Y.R.C.S.). 

Liaison Officer with Y.R.C.S.: Michael 
Plummer (Secretary-Treasurer, Victorian 
Division Y.R.C.S.) 

Publicity Officer: David Jeanes (Council- 
lor of the N.S.W. Division). 


sneceneveceneveconcoocacaauinnesaseeveneeseeeeneeeeessenopneenneeeeentenennneenneeenAEN 


CAMP TECHNOLOGY 


Organised ‘by the Inter School Christian 
Fellowship, — Technol will again be 
held at “ Grange” ount Victoria, 
N.S.W. (in the Blue Mountains) during late 
December-early January. 

This year it is proposed to hold separate 
camps for senior and junior students. 

For full details of this highly successful 
project contact either: 


J. Clark, 20 Darling Street, Chatswood, 
2067, N.S.W. 


or 
R. E. Hockley, 18 Surrey Street, Epping, 
2121, N.S.W. 


NEW SOUTH WALES 


An average of 20 boys attend the twice- 
weekly meetings the St. Augustine’s 
School Radio Club at Brookvale, all keen 
to learn and build various projects for 
their certificates. 

Two of the newest call signs in the New- 
castle area are those of Ray Robinson, 
VK2ZON and David Fraser, VK2ZYK. 
Both these young men have gained their 
licenses as the result of being members of 
Youth Radio Clubs. 

Ray is a member of the Cessnock Radio 
Club and David is a member of the West- 

(Continued on Page 160) 


R.S.G.B. 2IMHz & 


28MHz CONTEST 


Radio amateurs throughout the world are 
again invited to take part in the annual 
Radio Society of Great Britain 21MHz and 
28MHz Telephony contest to be held on 
October 14 and 15, 1967. 


1. Duration: The contest will start at 
07.00 GMT on Saturday, October 14, and 
end at 19.00 GMT on Sunday, October 15. 


2. Eligible entrants: The contest is open 
to cdma amateurs in all parts of the 
world, 


3. Licence conditions: Entrants must 
operate in accordance with the terms of 
their licences. 


4. Contacts: Contacts may be made using 
any telephony system for which the entrant 
is licensed. Contacts with unlicensed stat- 
ions will not count for pores Proof of 
contact may be required. ly one contact 
on each band may be made with a specific 
station, whether fixed, rtable, mobile or 
alternative address. Dupki te contacts must 
be logged and clearly marked as duplicates 
with claim for points. Cross-band contacts 
may not be claimed. 


5. Contest Exchanges: An exchange of 
“RS” reports followed by a_ three-figure 
serial number starting from 001 for the first 
contact and increasing by one for each suc- 
cessive contact (for example, 58001, 56002, 
ja must be made before points can be 
Cc aimed. 


6. Operators: Only the entrant will be 
permitted to operate his station for the dur- 
ation the contest. Multiple operator 
entries will not be accepted. 


7. Entries: Entries (a) should be clearly 
typed or written on one side only of fools- 
ir or international A4 size © in gt ©) 

ust be ruled in columns he in 

follonving order, Date/time (GMT); can 
sign of station worked; I sent him; He sent 
me; Ba Bonus points; Total points 
claimed; (c) must be addressed to the Con- 
test Committee, Radio y of Great 
Britain, 28 Little Russell Street, London, 
Wwcl, The name of the contest 
must be c early shown on the top left hand 
corner of envelope, which must be clearly 
postmarked not later than October 30, 
1967. Logsheets are available from R.S.G.B. 
headquarters on request. 


8. Scoring: British Isles stations may not 
work each other for points. Overseas stat- 
ions may only claim points for contacts with 
British Isles stations (G, GC, CD, GI, CM 
and GW). Scoring will be as follows: 


British Isles Stations: Each completed 
contact will score 5 points. In addition, a 
bonus of 20 points may be claimed for ‘the 
first contact with each new ents on ¢ach 
band. For the pr gene of mage ee 
R.S.G.B. countries list will apply, with 
exception that VE, VK, W/ L and 78 
call areas will each count as a separate 
country. 


Overseas stations: Each completed con- 
Haag with a_ British Isles stations will score 
points. In addition, a bonus of 50 
obi may be claimed for the first contact 
with British Isles country-numeral prefix on 
each band, i.e., G2, G3, G4, G5, G6, G8 


GI4, GIS, 
GMS, GM6, GMB, GW2, GW3, Gw4, GWS, 
GW6, GW. 


9. Awards: The Whitworth Trophy will 
be awarded to the leading British Isles 
entrant. In addition, Certificates will be 
awarded to the leading station in each of 
the other five British Isles countries, and 
to the runner-up in the Trophy winner’s 
country. Certificates will be awarded to the 
VE VK W station in each overseas country, 

W/K ZL and ZS call areas count- 
ing separately as in Rule 8, provided the 
log contains 20 or more valid contacts. 


Sample Cover Sheet 
R.S.G.B. 21/28MHz Telephony Contest 
October 14-15, 1967 


ee eevee ere eeenreeen eee eee eee ee eee 


Name 
Address 
Transmitter 
Receiver 
Claimed Score 
Call sign 
Aerial (s) 
Declaration: I declare that this station was 
operated strictly in accordance with the 
rules and spirit of the contest and I agree 
that the decision of the Council of the 
R.S.G.B. Bie: be final in all cases of 


dispute. I certify that the maximum input 
to the final stage of the transmitter was 


watts. 

Signed 
Failure to sign the Secleration may involve 
disqualification of the entry. 


Receiving Section: 

1. Eligible entrants: The contest is open 
to short-wave listeners throughout the world. 
All entrants agree to be bound by these 
rules. Only the entrant may operate his 
receiving station for the duration of the 
event. Holders of transmitting licences are 
not eligible to take part. 


2. Duration: The same as for the trans- 
mitting section. 


eoeeee eee eee eev eee eee eevee ee eee 


eoeeere ese eevee sen e ee eee eee ene se 


eee eeewneweeereeer eevee ereeee ee eee 


een ae eer veer eve eeene ee ee eee 


esepeenvneeereaeeeveern eevee eeeeeeneee 


een @e ere eee mee vrenreenmneneenaneeeee 


see een eee ee .j. i$ rftBfimEEBWABR 2£ oe eo oe een nveae 


3. Entries: (a) To count for points, logs 
must show, in columns: (i) Date/Time 
GMT; (ii) Call sign of station heard; 


(iii) Report and serial number by station 
heard; (iv) Call sign of station being 
worked; (v) Band in MHz; (vi) Bonus 
points claimed; (vii) Total points claimed. 
CQ or test calls will not count for points. 

(b) Entries should be set out and addres- 
sed as for transmitting. 

(c) All entries must contain the following 
declaration: I declare that this receiving 
station was operated strictly in accordance 
with the rules and spirit of the contest 
ee that the decision of the Council 


of the S.G.B. shall be final in all cases 
te. I do not hold an amateur 

transmitting licence. 

i Signed .......... 


4. Scoring: British Isles entrants may only 
log overseas stations working United King- 
dom stations in the contest. Overseas 
entrants may only log British Isles stations 
in contact with overseas stations in the 
contest. A station whether fixed, portable, 
mobile or alternative address may be logged 
only once per band for the purposes of 
scoring. CQ or test calls will not count 
for points. 
British Isles entrants: Each complete log 
entry ‘will score 5 points. In addition a 
bonus of 20 points may be claimed for 
the first station logged in each new country 
on each of the two bands (21MHz and 
28MHz). For the purposes of scoring the 
R.S.G.B. countries list will be used, wit 
the exception that VE, VK, W/K, ZL an 
ZS call areas will count as 
separate countries. 
Overseas Entrants: Each complete log entry 
relating to a British Isles station heard 
will score 5 points. In addition a bonus 
20 points may be claimed for the first 
station heard in each British Isles count 
numeral prefix on each band as listed in 
rule 8 for the transmitting section. 


5. Awards: At the discretion of the Council. 
the Metcalfe A y will be awarded to 
the leading Bri Isles entrant. In addi- 
tion, certificates will be awarded to the 
British Isles runner-up and to the leading 
entrant in each overseas country. 
6. The Council of the R.S.G.B. reserves 
the right, on the recommendation of the 
Contest Committee, to reject any entry 
that is consistently inaccurate. 

The closing date for posting entries is 
October 30, 1967. 


nesnenegednecvatouetnsnetenecnovtuveovsaserneeececeogccesaedtentgneneesengutsavsnéacetececctoutatuggtetsoneaceovesneesenngeennsenevsecsnegeoeetotavescesececgoctoceenacceccesncenventeneeceetnennnt 
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s~* AMPLIFICATION 


Cc >: COMMUNICATION 
Eva —- — 


136 VICTORIA 1 ROAD, MARRICKVILLE — 51-3845 


2208 4000 OPV 


D.C. Volts 5, 25 129, 500, 2500, 
A.C. Volts 16, 50, 280, 1000. 


Current: 250uA, 250mA. 
Resistance: 0-10K, 6.1 Meg. 


$7.95 post 50c 
C.T.330 20K. OPV 


D.C. Volts 6, 6, 30, 120, 608, ers 
6000 ts, 6 120. 


60m D.B. minus 20 to plus 
“be i Specia suitable for 
transistor wse. 


$15.95 Post. sec. 
C.T.500 20K.OPV 


D.C. bo 2.5, 10, 50, 250, 500. 
1000, .C. Current, .05, 5.50, 
S00mA. 2K, 120K, 


1.2 —_ 12 meg. D.B. mings 20 to 


a $13.25 Post. see 
P.T.34 1000.0PV 


D.C. Volts, @, 10, $0, 250, 500, 
A.C. Volts, © 10, 50, 250, $00, 
1000, 
M.A, 1-100-500 RESISTANCE. 


$5.25 Post. 5@c. 
200H. 20K.OPV 


D.C. Volts, 5, 25, 36, 250, 500 
2500, A.C. Volts, 16, 56, 106, 500. 
1000, c. Current, SOuA, 2.8 
250mA, Resistance, 6K, 600K, 
Capacitance, 2 D.B. Ranges. 


$10.50 Post. sec. 
ALL PRICES NET. INC. 8.-TAX. 


NEW WIDE 
RANGE SPEAKERS 


18 ohm. Twin Cone. 


Sin .. $7.00 
10im .. $9.95 
13ie .. .. $7.90 
Sin . . $4.56 
Sin Tweet rerverrer ° | 
4in Single Tweeter .. .. .. $2.78 
12in Heavy Duty 26 watt .. $17.50 


NEW SPEAKERS 


.|Multi. Match Ferguson O.P, 


| TY 
SIGNAL-BOOSTER 


Vv. operation. No change, 
. Simple connection. Extra 
on all channels. 


$9.75 

Post. S0c. 
AMPLIFIERS 

Public Address Range 
240V-AC 


gain 


MINIATURE P.A. AMPLIFIER, 
1§ WATTS OUTPUT. 


trans- 


former input for crystal mike and 
aig th- electronic mixing. P. 
L.84 errr earn 
30 Watt. As above, EL34 
PP. .s «uw «x ew ws oe SSRS0 
4e@ Watt. As above EL34 
PP. 2s as wa ‘< $79.50 
60 Watt. As above 
$98.50 


‘LINE OR VOICE COIL 


boost. 
$/2@in. As above .. 


P.A. SPEAKERS 


8 WATT 
8in Units in Waterproof 
Horns. 
18 Ohm Voice Colls. 


$13.50 


In Double Ended Fiares. 
Duolateral 


to 
$1.73 


DYNAMIC 
MICROPHONES 


Model DM 106 
Imp. 50K — Switch. 


. Response 
100-10,000 c/s, 


$11.75 


2in, 15 ohms . é e $2.75 

2vein, 8 ohms .. .. .. .. $2.78 

2%in, 18 ohms .. .. .. $2.73} | 

3%in, 8 ohms .. .. $2.88 

3¥4in, 15 ohms .. . $2.85 =” — 

4in, 18 ohms’ -. $2.96 Scaled 

644in, 18 ohms .. .. Tt lpeeuainciaind ane 3 

Jin x Sim, 15 ohms . . $3.55) With Dwell Angle $23.75 

Gin 3, 8, 18 ohms .. .. .. $3.50 gieaa’ ” Caecan so Meee 

Sin .. .. . - ++ $4.25) Sealed 6K or 8K... .. .. $24.75 

12in .. . .. ss e+ $$.28|Standard Scale, 6 or 8K $19.78 
’ Plus 50c ‘post. Postage: N.S.W. 5@c: Interstate 75c. 
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To}|' 


Pr tee er tee te te te te th te Sec te te te te Be PHONE 51-3845 


REVERBERATION 
UNITS 


Latest design to suit organs, stereo, 
guitar, any hi-fi equipment, 


$5.75 


Post. 35c. 


CO-AXIAL SPEAKERS 


C.S.-20. 8” 


V.C. 16 ohm. Cross over, 
cycle. Frequency range 40 
20,000 cycles. 
Rated 8 Watts. 


$15.95 


3,000 
to 


rr| HORN TWEETER 


CT-3 
2,000-20,000 Response. 
20 Watts Power. 


Sensitivity 110 dbw. 
Weight 1%Ib. 


$8.95 


STEREO RECORD 
CHANGERS 


Latest Model. 4-speed. 


$21.50 


cartridge. 
$27.50 
Post, N.S.W. $1.25; Interstate $1.75. 


De Luxe Model 
with mechanical cueing device. 
Calibrated stylus. igh control, 
Adjustable 


$35.50 


STEREOPHONIC HI-FI 
HEADPHONES 
WOPECIFICATIONS: 

Frequency Response: 25-17,000 cps. 


Nominal power 1 watt. 
V.C, Imp.. 8 ohms each channel. 


$7.75 


Post. 56c. 


RECORD PLAYER 


Latest model 4-speed. 
Mono $11.50 
Stereo $12.50 


240VAC Operation, 
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636 KING STREET, NEWTOWN-—51-7008 


PANEL METERS 


o 


S@ wA .. $3.45 1 mA $3.00 
100 wA $3.45 10 mA $3.00 
250 wA $3.45 100 mA $3.00 
500 wA 3.48 500 mA .. $3.00 
V.U. 45 1A $3.00 
300V Ac $3.45 160A .00 
SA 3.00 
S060V DC $3.00 
2in SQ. BAR. DIA. 1%in. 
S@ wA .. $4.45 1 mA .. $4.00 
100 wA .. $4.48 10 mA .. $4.00 
250 wA .. $4. 50 mA .. $4.00 
500 wA .. $4.45 100 mA .. $4.00 
V.U. .._... $4.45 $00 mA .. $4.00 
300V AC $4.45 1A... $4.00 
. 10 A . $4.00 
is Vv . $4.00 
s0eV DC $4.00 
2%in SQ. BAR, DIA, 2in. 
S@ wA .. $5.00 1 mA .. $4.75 
106 wA .. $5.00 10 mA .. $4.75 
250 uA .. $35.00 S50 mA .. $4.75 
S0@ wA .. 5.00 100 mA .. $4.75 
V.U ... $5.00 500 mA .. $4.75 
300V AC $8.00 1A... $4.75 
10 A... $4.75 
18 VV... $4,78 
$00V¥V DC $4.75 
3%in x 3¥ein BAR. DIA. 2%in. 
$0 wA .. $5.85 1 mA .. $5.35 
100 wA .. $5.85 10 mA .. $5.38 
250 wA .. $§.85 SO mA .. $5.35 
$00 wA .. $5.85 100 mA .. $5.35 
V.U. . $5.85 500 mA .. $5.35 
300V AC $5.85 TA... $8.38 
10 A... $8.35 
18 VV. . $8.35 
500V DC $5.35 
4%in x 4%in BAR. DIA. 3%in. 
$0 wA .. $8.75 500 mA .. $7.75 
100 wA .. $8.25 1A... $7.98 
$00 wA .. $8.00 15 $7.75 
1 mA .. $7.75 S00¥V .. $7.75 
10 mA .. $7.75 S00V AC $8.75 
50 mA .. $7.75 
EDGE METERS. 1 mA. 
Sealed V.U.S. . 
Tuning Stereo Bal. $2.50. 
~ SIGNAL INJECTOR 
Transistorised. Fountain Pen sized 
Unit for Signal Tracer in Radio, 
TV and Amplifier Service. 
$4.75 
Post. 25c. 
NEW RECORDING 
TAPE 
3in Mylar LP 300ft .. .. .. $1.05 
Sin Mylar LP 900ft .. $2.00 
Sin Mylar DP 1200f ... $2.50 
S%in Mylar LP 1200ft .. $2.50 
S%in Mylar DP 1800f¢ .. $3.75 
Jin P.V.C. 1200ft .. $2.50 
Jin Mylar LP 1800ft $3.75 
Jin Mylar DP 2400f¢ .. .. $5.00 
10‘4iea Mylar LP 3600ft . .. $7.50 


Post. 25¢ per spool. 


BATTERY 
CHARGER 


— 240 Volt A.C. “<= = 
3 Rate 6V, 12V TRICKLE ‘CHARGE 


Trickle Charge Position suits all Batteries. 2V to 12V at 
rate of 200 to 500 M.A. 


STANDARD DE LUXE 


2 amp, 6V, 12V, TRC .. $11.50/ Samp... .. .. $16.75 
3 amp. 6V, 12V, TRC .. $12.25) 4amp. .. .. .. 
4 amp. 6V, 12V, TRC .. $15,25| ,6 22 -- : fae 


Post. N.S.W. 75¢. Intersiate $1.25. "Rall or Air Freight ‘on, 


MULLARD 
MAGNAVOX 


BOOKSHELF ENCLOSURE 
Maple, Teak or Walnut 
Complete $26.00 
SUPER BOOKSHELF $40.50 
Post: N.S.W. 50¢, Interstate $1.00. 
PLAYMASTER 
BOOKSHELF UNITS 
6in Sin =—s«d1:2 in 

$29.50 $33.50 $36.50 


REVERBERATION- 
PRE-AMPLIFIER 


Organ or P.A, Amplifier. 


£29/17/6 $59.75 
TAPE ECHO UNIT 


Suits any Guitar amp. 
without any alteration. 


JUST PLUG IN. 


GUITAR 
AMPLIFIERS 


2-Channel inant. Bocas Dy transistorised, 
Plugs into my matches ‘any Guitar, 


WIDE BAND OSCILLOSCOPE 


5 Meg. Bandwidth. Push-pull vertical and horizontal 
Amplifiers. 8 position, high sensitivity vertical Amplifier, 
Frequency Compensated on all positions, Calibrated .02 
to 600 volt. Hard-time base, 20 cycles to 75K, Latest 


American R.C.A, circuitry. Complete with probe. 


3-inch $99.75: 5-inch $111.50 


T.0.2 TV portable service unit 2” oscilloscope $59.50. 
C.R.O. DOUBLE wag a as UNITS 


w T.E.46 VALVE TESTER 


Tests all vaives, diodes, rectifiers, 
RESISTANCE- Tex sade Gendt “seeker. 
CAPACITANCE come 6.75. 


Bridge and Analyser. 


Post, N.S.W, 25cs Interstate $1.25, 
Capacity 26 pfd ” a mfd. I 
Resistance 2 ohm 200 


T.E. 50.—99-—50 


Checks. Nu Vistas. Compactrons, 


Also tests power, cee. leakage, ete. 
10-Watt, T h , wh: $139.50 impedance ormer ratio, insu- . 
Cone. Speaker “ me agsiee Pe ee) Ne FS | resistance to 200 megs. at $34 25 
Boos y quputs, Bass and Treble) BLAYMASTER 106 | Indications by eye and meter. 
ome Aowiacs , S600 31/10) AND 107 $47.75 GDS. 
Treble Boost. Two , ae UNITS 
Twin Cone Speakers $76. 28 £38/2/6 tuniey, C4. Sheed. 4 thes 
> WATT | PLAYMASTER 4 260 Mes "nasineg 240 V. A.C. 
fin ta oe ee STEREO AMPLIFIERS | Q2cratior: ont 
Speakers .. .. $109.05 £54/10/6 Push-Pull, 8 Watt per Channel. $41.50 
Vibrato with foot control and 2 pre- Bass and Treble Boost and Cut, 
set controls for frequency and in- , ERS Wired and Tested. T.E. 18 Lafayette. 8 Bands. 360 
tensity. $10.50 (£5/5/) extra on 77 00 K.C. to 260 Megs. 24@ V.AC. 
above models, Feb. and March Elect. Aust, 2 $ 3 9 5 0 
14 plus 14 WATT 106 Sa EEEEEEEEEEEEEnEeeemmeeeen F 
Post, N.S.W., $@c3 Interstate, 7S¢. 
With Reverberat! ‘Transistorised Band 
oly = — 14 woe pty WIRED AND TESTED. $88.75 ELECTRIC GUITAR T.E. — renee Ate a Py 
- Watt Reverb. x 6 Woofer Pickup Units .. . $8.78 $ 
Speakers. Two 9 o. x 6 Twin-Cone 107 Accordion Pickup Units $875 | 34.75 
pe 8, armon u 1. 
Treble Boost. Foot Vibrato “seid vaareD mee es he oak ae $79.00 Post, N.S-W, 40¢3 pen il: 2) [saeeeranas eeemenreataamaeneaeancenemammimatai 
"$163. 50 £81/15/- AUDIO GENERATOR 
SLAP BASS OR BASS GUITAR V.T.V.M. SIGNAL GENERATOR DeLuxe Model TE-—22D. 
40 WATT AMPLIFIER q@. range. Sine 20 cps—200 KC. 
4 Input Channels. Bass and Treble MODEL TE-40 Deluxe Model TE 20D. $0. 20 ens--25KC. | Output voltage. 
Speakers, "Perfect i egretcciiek’ ee MILLIVOLTER oS ieee 120 S a ae Mea. so a tee thas Ace § per oom. 
cycles, , 9 Spee. AC.V. Imv —300 Vrms, 8 Outer By. Provision for <2 et ape — per cent, 
$159.75 sanees. Accuracy 5 cos—-1.2 mt,| Suited seit, eallbration, Marker Vit’ 110. 1/108, 1/1K, Printed 
PIGGY BACK om Noe 20 cps-250 KC.. plus $27 50 240 V.A.C. 
GUITAR AMPLIFIER |aB._ Scale: 40-30-20-10.0, 10.20, : $41.50 
30 Wate $79.75 30.46, 530 dBm, 240 V.A.C. Post., N.S.W., 75es Interstate $1.25] Post. N.S.W $1.00; Interstate $1.36 
fi a 1 $47.50. PLAYMASTER 
a ee 
dy fnvae sti “veie Boat ray 
rato required, 
———e| MODEL TE-65 _ pr tee 
PLAYMASTER 116 V.T.V.M.  wruca aitte. April Issue. 
Dy Wired and Tested . $104.00 
“a puiree AMPLIFIER ines DC.V 6-1. 58-15-50. 150. 500-1500 | V. y Kit Set re ee $90.00 | 
Wired and dested . '-. :- $91.95/ 1806" y fins. 8. 1-4-6-16-40-160-400- nano cores... $1280 
PLAYMASTER 117 |itom"s “iM, 10M, Deelbel—idb PLAYMASTER 118 
Bs-p ‘ d tested $83.50. 
ee 248 V.A.C Fitted | with Pre-Amp to suit 
a7 agn €. 
Wired and tested, $111.95. $42.50 $95.50. 
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PRE-WOUND SHORT WAVE COILS 


covering from |.5 to 30 MHz. 


VALVE TYPE I.F. 
TRANSFORMERS 


NO ATCT HT ee 


For 50, 85, 455, TRANSISTOR 
1600 KHz— TYPE IF 3 

4 and 10.7 MHz ae =| 
frequencies TRANSFORMERS E 

E | 

3 

VALVE AND TRANSISTOR TYPE a eo. 


TUNING COILS 


for the broadcast band COILS, CANS 
(530 to 1620 KHz) & FORMERS 


TOROIDAL TYPE. Illustrated is 
Aegis Type S105. A high efficiency 
converter transformer. Input dv. to 
I2v. d.c. Output 150v. and 300v. 
at 45 watts peak. Many other de- 
signs available. 


Available PTY. 


from ali good A E G ; LTD. 


radio parts ouny 347 DAREBIN ROAD, THORNBURY, 
stores. 49 1017 AS 6792 
* Reg. Trade Mark P.0. BOX 49 THORNBURY, VIC. 
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YOUTH RADIO SCHEME 


(Continued from Page 157) 


lakes Radio Club. They are now busy pre- 
paring to put their stations into operation 
on the VHF bands. 


QUEENSLAND 
The number of very active clubs registered 
with the Y.R.S. in Queensland has grown 
to nine. Inquiries with the view of forming 
clubs have been made from Townsville and 


| Clayfield. Also from Rev. Bro. Freitas, 


VK9ZAF, who is forming a club at the 
Catholic Mission, Mongop, |New Ireland. 

Five members of the Bundaberg Club and 
three of the Church of England Grammar 
School Club have recently gained their_ele- 
mentary certificates, while three from Gym- 
pie and one from C.E.GS. their Elementary 
certificates. It is anSide ¢ to note that D. 
Russel and R. Taylor C.E.G.S. gained 
Honour Passes. 

All inquiries to Youth Radio Scheme, 
Queensland Division, should be addressed 
to: D. Dwyer, c/- D.C.A., T.T.S., Box 1, 
Brisbane Airport, 4007, Queens.and. 


SOUTH AUSTRALIA 

Nine members of the Elizateth Amateur 
Radio Club have gained their Youth Radio 
Scheme, Elementry certificate, the average 
pass being 82.4 per cent. 

The record of the Port Pirie Club now 
stands at 21 elementry certificates, three 
junior certificates and two Amateur Opera- 
tors Limited Certificate of Proficiency. 

Plans are in hand to form Y.R.S. Clubs 
at Gladstone and Wallaroo. Details 
of Y.R.S. activities in South Australia may 
be obtained by writing to the Supervisor 
Y.R.S., Box 1234K, G.P.O. Adelaide, 5001, 
South Australia. 

The average of twenty boys attend the 
twice-weekly meetings of the St. Augustine’s 
School Radio Club at Brookvale, all keen 
to learn and build various projects for their 
certificates. 


W.A.H.C. CERTIFICATE ; 

(1) The Radio Association Ecouatoriana 
offers the Worked all “HC” «all areas — 
W.A.H.C. — Certificate to all licensed 
amateurs who verify having had two-way 
contact with at least seven (7) Radio Dis- 
tricts in areas within the Republic of 
Ecuador. 

(2) It is permissible to use all bands 
available to amateurs either C'W or phone. 

(3) For verification it will be neces- 
sary to state the Radio Clubs from which 
the QSL cards were received, vogether with 
a list of the stations worked to: Association 
Radio Ecuatoriana, Post Office Box 289, 
Quito, Ecuador, South America. 

(4) The contacts must have taken place 
after November 1945, the time when most 
of the countries on the continent re-opened 
after the wartime close-down. 

The Radio Districts of the Republic of 
Ecuador are as follows:— 

HC1-——Districts of Carchi, Imbabura and 
Pichincha. 

HC2—District of Guayas and the rivers. 

HC3—Districts of Loja and E1 Oro. 

HC4—Districts of Manabi and Esmer- 


das. 
HC5—Districts of Chimbo’azo, Canar 
aie 


al 


vay. 
HC6—Districts of Cotopaxi, Tungurahua 
and Bolivar. 

HC7—Districts of Napo Pastaza and 
Santiago Zamora. 

HC8—The Colon Archipelago (Galapagos 
Islands’. 


R.S.G.B. Loss. It is with deer regret that 
the President and Council of the Radio 
Society of Great Britain record the death 
of John Rouse, G2AHL, general manager 
and secretary of the society. John died at 
his home on Friday, May 26. 

Australian amateurs who have read the 
R.S.G.B. Bulletin know John as the Ed- 
itor. The sympathy of all amateurs is ex- 
tended to his family in their sad bereavé- 
ment. | 


LISTENING AROUND THE WORLD 


Art Cushen’s 
long-distance short-wave, television 
and broadcast band reception. 


monthly report on 


RSA Service for Australasia 


Radio South Africa announced recently a new service for 
listeners in Australia and New Zealand as part of its plans 
for continued expansion. 


A letter from Mr A. J. Jooste, head 
of the External Services of Radio South 
Africa, informs us that the station has plans 
for transmissions to Australia and New Zea- 
land, and these will be put into operation 
shortly. The station also has plans for a 
monthly newsletter to be sent to listeners. 
This will contain information on the station, 
personnel and programs. 


The RSA transmissions commenced with 
its official opening in October, 1965, by 
the late Prime Minister of South Africa, 
Dr H. F. Verwoerd, and since May, 1966, 
the station has been beaming its programs 
to Africa, Europe and America, using the 
slogan “The Voice of South Africa.” The 
station operates from a site 40 miles south 
of Johannesburg. It has four 250W trans- 
mitters and an aerial array providing 38 
various beams with push-button aerial selec- 
tion. The North American beam can be 
slewed to cover Australia and New Zealand. 


ASCENSION ISLAND RELAY 


Further details have come to hand on 
the BBC Ascension Island relay base, 
Which with its four 250KW _- short- 
wave transmitters, is relaying programs to 
Africa and South America. Time difference 
is such that the station can be used effi- 
ciently to service both areas. Ascen- 
sion Island receives the signals beamed from 
Britain, for rebroadcasting. The station be- 
gan to test in June, 1966, and in February 
this year began its regular service to Africa 
and South America. Programs in English, 
French and Hausa are beamed to West 
Africa; and in Spanish and Portuguese to 
South America. Additional aerials are soon 
to be constructed and when these are com- 


pleted, the beam will be available for Cent- ; 


ral Africa and Central America. Early next 
year the service is to be extended to cover 
South Africa and the Caribbean areas. Some 
of the programs and frequencies in use by 
Ascension Island are: 


World Service, to Africa: 0400-0915GMT 
on 11820, 11860KHz; 0400-0715SGMT on 
15235, 9600Hz; 1715-2115SGMT, on 9580, 
11820, 15400, 15105KHz (the latter 1700 
to 1830GMT). 

Programs to South America: 2200-2300- 
GMT on 11865, 2300-0330 15140, 0230- 
0415 on 15140KHz. The BBC will be 
pleased to receive reports on the signals 
from Ascension, sent to the BBC External 
Services Engineering, Bush House, London, 
W.C.2, England. 


SCHEDULE FROM ATHENS 


Seldom heard in the Australasian area is 
the Hellenic National Broadcasting Insti- 
tute, P.O. Box 360, Athens, due to the 
fact that its services are intended for Euro- 
pean reception. Programs in Greek are 0700- 
0815, 1030-1300, 1330-1515, 1630-1700, 
1830-1900GMT using 7295, 9605KHz; and 
1730-1800, 2200-2230, 2300-2330GMT on 
11720, 15345K Hz. 


The station also operates a service to 


Western Europe 1730-1800GMT and 1930- 
2100GMT on 11720, 15345KHz. Programs 
mainly consist of national music and news. 


RADIO EL CONDOR—CP18 


Reception of the Bolivian station Radio 
El Condor on the new _ channel of 
6070KHz is widely reported. The signals 
are heard in New Zealand from as early 
as 0245GMT and are blocked at 0400GMT 
by Radio Sofia, Bulgaria, using the chan- 
nel. CP18 is listed in the World Radio 
Handbook as using 6055KHz, but this 
change in its frequency has made _ recep- 
tion possible. Dene Lynneberg, of Welling- 
ton, N.Z., reported this change, and our 
own observations have confirmed it. The 
station has news in Spanish at 0325GMT 
and its slogan is given frequently. The 
station address is Radio El Condor, La Plata 
1139, Oruro, Bolivia. 


VUNC ON OKINAWA 


The Voice of United Nations Command, 
as well as carrying its programs from South 
Korea, has a 20KW transmitter in Oki- 
nawa which has the same program area, 
namely North Korea, and the Asian area 
in general. The station at Okinawa verifies 
reception by a card, and it is using 9418 
and 13830K Hz. 

Program schedule from WVUNC Okinawa 
in Mandarin is 0605-0700, 0920-1020, 1035- 
1200, 1400-1530, 1730-1900GMT. Korean is 
0700-0920, 1230- 1400, 1600-1730, 1930- 
2100GMT. Cantonese is 1020-1035, 1200- 
1230, 1530-1600, 1900-1930GMT. 


SOUTH KOREAN SERVICES 


The transmissions of the Korean Broad- 
casting Service in Seoul are frequently heard 
in the South Pacific area, with its home 
program on both medium and short wave. 


Seoul 1, HLKA, on 710KHz SOOKW, 
oe 10KW, 3713KHz 5SKW, 5975KHz 


KW 

Seoul 2, on HLKA, 600KHz 10K W. 

Kukje, HLSA, on 970KHz 100K W. 

On short wave: HLK31, 6015KHz, 
SOKW; HLKS53, 6035KHz, 10K W: HLKS, 


96040K Hz, sOKW, HLK41, 1 §430K Hz, 
SOKW. Pusan, HLKB, on 890Hz with 
SOK W is one of the medium- 


wave stations. The program schedule on 
Seoul 1 is 2000-1700GMT, and Seoul 2 
operates 2000-1 700GMT also. 


The World Radio bulletin reports that the 
station of the Chonggu University, Taegu, 
is operating an experimental service on 
7065KHz with 10W, in English and 
Korean. The schedule of the station is not 
known. 


ELWA MONROVIA LIBERIA 
The present transmission schedule from 


Radio ELWA in Monrovia, Liberia, is to 


hand with its usual verification card. It 
shows an extended use of new frequencies 
in all bands, and is now operating as 
follows: 

To Central Africa on 11950KHz SOK W, 
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17760KHz 1KW, 21535KHz SKW; 0455- 
1645GMT, with programs in_ English, 
French and Nigerian. English is 0600-0715, 
1530-1645GMT. 

To Liberia on 710KHz 1KW on medium 
wave, and 3225KHz 10KW; 0615-0815, 
1800-2245GMT. 

To West Africa, 4770KHz 10K W; 0610- 
0815 (English), 1740-2250GMT. 


To Middle East, 15155KHz SOKW. 
17760K Hz 1K W; 1655-1800GMT. 
‘o Congo and East Africa, 15155KHz 


SOKW, 17760K Hz 1K W; 1800- 2000GMT. 
To North Africa, 15155KHz 50KW; 
2000-2200GMT. 

To South hank 151SSKHz SOKW; 
2200-2300GMT 


CFCX MONTREAL 


Verification card from CFCX in Mont- 
real, on 6005KHz with 500 watts, gives 
the history of this long-established station. 
CFCX was originally licensed as VE9DR, 
operating from Drummondville, Quebec, 
trom 1930 to 1932. The location was then 
changed to the Mount Royal Hotel in Mont- 
real, and the callsign became CFCX. From 
1936 to 1948 the station operated from 
Montreal. In 1963 the station recommenced 
operating with a relay of CFCF from the 
present site at Caughnawaga, Quebec, using 
a lazy H beam. 


The key station CFCF was the first 
broadcasting station in North America, 
having started in 1919. It uses Gates- 
Marconi equipment, and is operated by Mar- 
coni Radio and Television. The station has 
four 300ft towers in a directional pattern, 
and is located on the Iroquois Indian re- 
serve of Caughnawaga, Quebec, across the 
St. Lawrence from Montreal. 


The station also operates CFCF-TV on 
Channel 12 and CFCF-FM using 92.5MHz. 
The station on CFCX is heard at 0900 
and the usual announcement is “This is 
Radio CFCF, on 600 kilocycles.” The veri- 
fication card is white with red band and 
CFCF in large type. The address is Radio 
CFCF, 405 Ogilvy, Montreal, Canada. 


ENGLISH FROM BUDAPEST 


English transmissions of Radio Budapest 
in Hungary are beamed to Europe 1930- 
2230GMT on 21685, 17890, 15160, 11910, 
9833, 7220, 7100, 6234, 3995KHz. From 
2330-2400GMT transmission is on 6234, 
3995K Hz. 

Transmissions to North America, Austra- 
lia and New Zealand are 0030-0100GMT 
on 15160, 11910, 9833, 7220, 6234KHz; 
also 0300-0400GMT, 0430-0SGMT on the 
same frequences. 


The DX session from Radio Budapest is 
on the air, on an experimental basis, to the 
Far East, Australia and New Zealand, every 
Wednesday and Friday. On Wednesday, 
transmission is 800GMT and Friday 1015- 
GMT, on 17890, 15160, 11910KHz. Re- 
ception reports on this special transmission 
would be appreciated by Radio Budapest, 
Hungary. 


CHANGES FROM COLOGNE 

Radio Deutsche Welle in Cologne, Ger- 
many, made some frequency changes last 
month, and now have German to Europe 
0645-0945GMT on 6100KHz; German to 
South America 2230-0130GMT on 15410- 
KHz; Portuguese to South America 2140- 
2230GMT and Spanish, 2230-2350GMT, on 
15435, 11795 and 9545KHz. The English 
transmission to Australia and New Zealand 
0845-0940GMT ik om 11925, 15275 and 


THE LUX SQ-101 SOLID STATE STEREO AMPLIFIER—$189 


This fine silicon transistor stereo amplifier is rated at 80 watts peak power output 
and distortion is negligible at normal lounge room listening levels. Frequency response 
is 15-50,000 Hz. plus or minus 2 dB. Magnetic sensitivity is 3.5mV, tape head input 
1.8 mV and additional features include unique bass and treble control circuitry 
permitting changeable crossover frequencies for both high and low ranges. High cut 
(scratch filter), low boost (loudness control), tape monitor, speaker switch, headphone 
jack and normal treble/bass controls are standard. Used with 16 ohm speaker 
systems power output is 15 watts R.M.S. per channel. The audio excellence of the 
SQ-101 is obvious even to the untrained ear. Earlier substantial shipments sold 


LES WTR CARE ie Sess sei IR St. aan lg mee el ital onc BT Voie Sn ee BD 


LUX SOLID STATE STEREO AMPLIFIER—THE MODEL SQ77T $149 
Using silicon power transistors the SQ77T is rated at 15 watts R.M.S. in each channel 
with an 15 ohm speaker load. Frequency response is 15-50,000 Hz. plus 0, minus 
3 dB. Input sensitivity is 1.8 mV for magnetic pickup or tape head, aux. inputs 
being rated at 200 mV and 800 mV. Controls include stereo volume, stereo balance, 
mode switch, treble and bass (separate controls for each channel), input selector, 
headphone jack and switch, tape monitor switch, rumble and scratch filter switches, 
etc. Use of advanced circuitry and ultra modern solid state devices results in complete 
reliability and unique musical performance. $149. 


THE LUX SQ 65—30 WATTS R.M.S. PER CHANNEL 


With a wide frequency response of 20-20,000 Hz. plus or minus 1} dB. at ful! output, 
the circuitry of the SQ 65 incorporates silicon diodes and P.P. 7868's, output being 
30 watts R.M.S. in each channel. Input sensitivity is 4 mV. for magnetic p.u. Tone 
compensation circuits include a U.S. patented M.F.B. system and new Lux NF electronics. 
Substantial grain oriented output transformers of unique design are responsible for the 
outstanding performance of the SQ 65. Features include tape monitoring circuit, phase 
switch, blend control, speaker switch, headphone jack, scratch filter and rumble filter. 
The MFB circuitry is effective on normal speaker systems. Write for complete 
specifications 0. 0.0. 


ELECTRONICS 
 ~PTY. LTD. | 


LUX 


SETS NEW 
PERFORMANCE 
STANDARDS 


New vistas in electronics have been opened by the re- 
search division of the Lux Corporation, Japan's leading 
manufacturer of high quality amplifiers and associated 
equipment. Engineering and wiring are most meticulous 
as detaiied examination discloses. The NHK Broadcasting 
Network use Lux amplifiers—and the Olympic Stadium in 
Tokyo was equipped with Lux public address systems. 
Much Lux electronic circuitry carries world wide patents 
and is exclusive to Lux amplifiers. As Australian agents, 
Encel Electronics Pty. Ltd. has selected a number of Lux 
models; in every case the unit offers remarkable value 
and is fully guaranteed. 


LUX MODEL FL-15 CHANNEL CONTROL 


The FL-15 is a frequency divider network designed for 
multiple amplifier systems, with crossover points at 100, 
200, 400 and 800 Hz. Three terminals are also provided 
for 3-D sound systems. In every way the FL-15 is superior 
to normal conventional crossover networks; speakers with 


differing efficiency and impedance may be matched, 


amplifier stability is improved, triode amplifiers are used 
for medium and high frequencies and more powerful 
amplification is used for the low registers 
for full details, specification and price. 


Contact us 


NEW MOVING MAGNET STEREO CARTRIDGE 


The Lux T-15-M has been acclaimed as a brilliant per- 
former by discriminating audio enthusiasts—frequency 
response is conservatively quoted at 20-20,000 Hz. and 
stylus pressure is from 1 to 24 grams. Tracking angle is 
15°, output is 5 mV. at 1 kHz. Stylus sizes available 
are the 0.7 mil. conical diamond and the new elliptical 
diamond (T-15-ME).. From a musical appreciation point 
of view the Lux T-15-M compares favourably with cartridges 
twice the Encel price . . . T-15-ME: $29.50. 

T-15-M (conical diamond stylus) $24.50 


LUXURIATE WITH LUX! 


Head Office: 431 Bridge Rd, Richmond, Vic. Tel. 423762 
Sydney Store: 257 Clarence St., Sydney. Tel. 29 4563, 29 4564 
Australia’s 


_(* Wholesalers — 


Greatest Hi-Fi Centre 


* Trade-ins Accepted 
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17845KHz; also 211-2200GMT on 7290 
and 9695KHz. Cologne’s service to North 
America is in English in several trans- 


missions; best reception is 0445-0545GMT 


using 9735 and 11945KHz. The German 

program to Australia and New Zealand 

aoe is best received on 11795- 
2 


RADIO PYONGYANG 
ENGLISH SERVICE 

Broadcasts from Radio Pyongyang in 
North Korea thas signals beamed to some 
parts of the world, but the station is notori- 
ous for its off-band channels, outside the 
international short-wave bands. 


Area GMT KHz 
Near Middle East, 1900-200 6540, 15520 
Africa _ 0400-0500 6540, 15520 
South-East Asia 0800-0900 6480, 7580 
1100-1200 6480, 7580 
1400-1500 6430, 7580 


On Saturday the station has its program 
“At Your Request,” during which music 
requested by listeners is played. 


RADIO BERLIN INTERNATIONAL 

Radio Berlin International, the East Ger- 
man station with studios in Berlin, has been 
in operation for 12 years, having commen- 
ced its short-wave services in April, 1955, 
Now broadcasting in 10 ete 27 with 
transmissions exceeding 50 hours daily, the 
station is well received in all parts of the 
world. The station has issued a new QSL 
verification card which shows prominent 
German sportsmen and sportswomen. The 
station also has its own DX Club, founded 
in February, and this program is carried 
in all Saturday broadcasts in English. 

The service from RBI Berlin to South- 
Asia, Australia and New Zealand is 0645- 
0730GMT on 17700; 1200-1245 on 17700, 
17880 (from Sept. 1 replaced by 21610) 
1315-1400 on 17880 (rep on — anggae 
1 by 21610); 1415-1500 on 17700K 
Saturday the transmission 1225-1245GMT 
is replaced by an Indonesian session. 


LATIN AMERICA NEWS 


MARTINIQUE; ORTF, Fort de France, 
using 3315KHz, is now opening at a new 
time, the transmission being heard in New 
Zealand from 1005GMT. station opens 
regularly, has an interval signal and then 
“La Marseillaise’ and _ identification 
announcement in Fre 


COSTA RICA: TIQ Radio Casino, Puerto 
Limon has verified reports in three weeks. 
The station confirmed with a letter and 

nant, and returned the International 
eply Coupon. The station uses 5954KHz 
and closes in English at 0O600GMT. 


VENEZUELA: YVRA Radio Monagas 
opens at 1000GMT on 3325KHz with a 
epaneh program. YVPA have moved from 
4880 to 4940K Hz, and is announcing par 
as 20KW. The station, with slogan Radio 
Av ee San Felipe, operates 1000-0400- 


PERU: Station OBX4M Radio Panameri- 
cana, Lima, is noted at 1130GMT with 
typical Spanish pro on 5980KHz, and 
sign off is noted at 0345GMT. 


OAX4Q Radio Victoria in Lima is on 
6020KHz and sign off is 0658GMT, with 
full station identification, reports Theo Don- 
nelly, Hamilton, and Dene Lynneberg, of 
Wellington, N.Z. 


GUATEMALA: TGNA_ Radio Cul- 
tura, Guatemala City, is now again active 
on 5955KHz. The station schedule on this 
frequency is 1200-0300GMT. On 9668KHz, 
which has the schedule 0300 to 0400GMT, 
power of the station is SKW. The station 
is owned by the Central American Mis- 
sion, Apatado 601, Guatemala City. The 
station call TGNA is used as its slogan 
“Telling Good News Abroad.” English 
transmissions are 0300-0400GMT on 
9668K Hz. 


4XD —N.Z.'s Only 


Private Broadcaster 


Following a report in “Broadcast Band News” in our January, 1967 
issue, on Station 4XD, New Zealand’s only surviving private broad- 
caster, a letter has been received from the station’s technical officer, 
Mr P. J. Holden, about the operation of 4XD and its equipment. 


The following is extracted from Mr Hol- 
den’s letter: 


The Otago: Radio Association came into 
being early in 1922 for the purpose of 
bringing together persons with an_ interest 
in radio generally, and in broadcasting in 
particular. The result of the inaugural 
meeting was the ultimate establishment, on 
October 4th 


As Mr Cushen suggests, 4XD is the only 


surviving private radio station from about 7 
30 in operation until 1937. About this time, ram 
them were taken over or "is 


the majority of 


1922, of what is now 4XD. | 


closed down by the Government, leaving <n 


a mere half dozen in existence. Over the 
years, these have passed from the scene 
one by one. 


The pro of 4XD are not as no 
ested in your January issue “mainly Gospel” 
ut predominantly secular and of a light 
varied nature. The Sunday morning sched- 
ule is however igen over entirely to reli- 
gious matters. The present hours of opera- 
tion are Wednesday and Thursday, 6 p.m. 
to 10.45 p.m.; Saturday, 7 p.m. to 10 
.m.; Sunday, 9.30 a.m. to 12.30 p.m. and 
p.m. to 10 p.m. 


The present transmitter is a reconstructed 
RCA ET 4336 B communications trans- 
mitter with a nominal output of 250 watts. 
The frequency is 1430KHz, from a Colbpitts 
temperature controlled crystal oscillator 
6J5, 6ACG7 buffer, 6AG7 Class A stage to 
807—to two 813s in Class C paralleled in 


4XD’'s mixer panel. 


a bridged T output circuit. Aerial tuning 
is Pi-network, into a Marconi quarter-wave 
inverted L cage about 85ft high. The audio 
setup consists of an eight-channel 600 ohm 
mixer with preamplifiers 65N7-6SN7 to Class 
A 6L6GC driving 805 Class B modulators. 
Pickups have frequency correction ampli- 
fiers and two converted 2425 tape recorders 
ex NZBC serve for tape replay machines. 
For outside broadcasts, Ferrograph ables 
are and, on occasion, relay line 
facilities also. 


SUPELEODENENOEASSRSROUESCNUOOGRGEEAEDECEROUUGREEAESUOCARORERESERASOGERDRCEROSEREGEODASCOOLCN ERAGE NE eEENRCEHORtCO a RDEacEpeNeECOceneNeeoORseseeespoeEconEeERENER Ea ceancdeGeoeUEECasEOUGaANEcaUEaeoeceRenbetsEN 


FLASHES FROM EVERYWHERE 


EUROPE 


PORTUGAL: Emisora Nacional in Lisbon, 


program 

Radio Portugal as Radio Safari) 
is carried in all English transmissions 
from Lisbon. The Ra Safari segment 
is contributed by Richard Gimbey, of 
Vanderbigi Park, South Africa. The trans- 
mission times are Tuesday, 0215GMT and 
0400GMT, The program is also heard on 
Mondays over Sao Tome on 4807KHz at 
2200GMT, and in the service to Austra- 
lasia at O845GMT on 17740 = and 
21490HKz. 


VATICAN: Radio Vatican in its transmis- 
sion to North America has’ English 
OOSOGMT and French at O11IO0GMT on 
15285KHz. The South American trans- 
mission is on 17860KHz with Portuguese 
at 2200, and Spanish at 2330 and 
2400GMT. 


U.S.S.R.: Radio Vilnius is now in me gray 
on Friday and Sunday at 2100-2130GMT, 
and 2230-2300GMT using 11730, 11970, 

15210, 15260, 15460K Hz. 


GREECE: The Voice of America has re- 
sumed broadcasting from its relays in 
Greece, after a period of silence. The 
VOA stations at loniki and Rhodes 
are now being heard with normal 
scheduled programing. Rhodes is observed 
on 1259K medivm wave at 1600GMT, 
while Thessaloniki is heard on the new 
channel of 6000KHz at 1800GMT. The 
medium wave Thessaloniki station is on 
791KHz, operating 0430-0630, 0700-1530, 
1545-2200GMI. 


AFRICA 


TANZANIA: “World Bulletin” reports that 
Radio Tanzania, Dar es Salaam, is heard 
on the new frequency of 4915KHz at 
1750GMT in English and Swahili, and 
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identifies at 1800GMT as the International 
Service of Radio Tanzania. The station 
also is reported to operate several differ- 
services in Swahili; one service is on 
3250, 5050, 7160, 9530KHz, a_ second 
network is on 5985 and 9550KHz, and 
a third service is on medium wave 
638KHz. Each begins transmissions at 
0300 but with different programs. The 
second program is now known as the 
English Service of Radio Tanzania. The 
External Service is still 50SOKHz and 
15435K Hz. 


NIGERIA: Radio Nigeria, Lagos is heard 
on the new Sn re of 4935KHz in 
English at OS25GMT. The transmitter is 
located at Benin, accordi to station 
verification. The Mid-West egional Ser- 
vice of the Nigerian Broadcasting Corpo- 
ration is on the air 0500 to 1000, 1400 
to 2100GMT, pers | stduios at Benin City, 
with SKW on 638KHz medium wave, and 
10KW on 4935KHz. The West Nigerian 
Broadcasting Service, Ibadan, is using 
6050K Hz, to close down at 2300GMT. 


CENTRAL AFRICAN REPUBLIC: Radio 
Bangui has news in English at 1930GMT 
on Sunday, and 2000GMT weekdays. The 
station operates on 5035KHz, and is re- 
ceived with this program by listeners in 
Australia and South Africa. 


CONGO: “La Voix de Ja Fraternite Afri- 
caine” (Voice of African Brotherhood), 
from Lubumbarhi, on 11866KHz, is on 
the air with programs as follows: 1500- 
1600, 1700-1800, 2000-2100 in French; 
1600-1700 in Swahili; and 1800-2000 
GMT in English. , 

UGANDA: Radio Uganda at Kempala is 
to expand its radio and television ser- 
vices, and also Sige to introduce an 
external service. The station recently has 
been heard on 4976KHz at 1900GMT 
with fair level. 

ZANZIBAR: Radio Zanzibar is on the air 
0345-0500 on 4911IKHz (120K W), and 
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New Electrolytic Condensers NEW IMPORTED SLOT CAR KITS AT 


These condensers are miniature pigtail type insulated new | 

stock in packets of 12, each packet containing; 3, 16mfd ima sages 

300V.W., 2-32 mfd. 300V.W., 1 25mfd. 450 V.W. and 6 | swcqbermarizece  L LESS THAN HALF PRICE 
low voltage electrolytics. $2.50. 


Post_and packing 20c_ extra. 
NEW IMPORTED 4” P.M. SPEAKERS 


Available with a 4 or 16 ohm voice coil. $2.50. 
Post and packing We extra, 


eee So) Ee a ae. 
Imported National Transistorised Shoulder Megaphone | © = =. “Terescore rv semiaL. 


*® Complete kit of parts including 12V 
Fej,,| Motor and full instructions, 


$2.50 post 25¢ 


These shoulder megaphones manufactured by National Radio Japan have an _ |“ Extends to 36in, each section 
output of 4 watts, and are supplied complete with inbuilt horn type speaker, ed sat ay $1.50. plea 8 
batteries and microphone. List price $78. ie SINGLE TELESCOPIC ; 
Special Price $50. Post extra wm , Aerial 12in extends to 33in, 
Other types also available. 60 cents. Post 10 cents, 

NEW 4-SPEED STEREO NEW STEREO CHANGER. | SLIDER-SWITCHES 
PLAYER F.O.R. .. .. .. .. $17.50 | 4-SPEED F.O.R. .. .. .. .. $21.50} 16 pole 2-way silver plated contacts 38c 
Te see eases seas Sees esses SSS le seNReunENmneeNS 


POWER TRANSFORMER 


Prim. 246V See. 380 volts a side. 66 M.A. One 6.3V, one sv Fil. 


72 ohm CO-AXIAL CABLE 


$2.75 eid Nia WK Rc: Hake ee 20c per yard, Minimum order 5 yards. 
N. Selenium Rectifiers, 6 12 volt af 4 amp., $3.75. P N.S.W., NEW 240V A ( MOTORS 
Interstate, 2@c. Transformer for above we, toyed for ee is ven an . Shad 
cirewl charger, ° oP +4 “— These emall motors. size Sin x 3in x 3Vain, are 1-13 h.p., 
As abov 6 12 It, at 2 oe 2.78, Post, N WwW. Int 2 
Transformer for above, $3.15. Post, N.S.W., S8ei Intervintes dScn NW. Seer reattable fot intermittent use, $2.95, Post 


| , NEW EXTENSION SPEAKER 
POCKET COMPASSES {FITTED IM ATTRACTIVE LAMPBASE 


for Hikers, Scouts, efc. 3 SUPPLIED WITH LEAD oad 
3 5c 4 Renee aot wagple —s 
| | Post and ar 715¢c. 
THE ae. N EW COLLARO 3-SPEED 4 TRACK NEW 4” 
i & % : TAPE-DECKS EXTENSION SPEAKERS 
‘ . $48.00 Lire ph cor Dee 
The ideal “deck for the | cist PRICE. gheseclyor 
plifier and all controls can is 30 wel Sean UNITe. AT t4. 
a ti be mounted on deck. a sopernen N.S.W.  68¢. 
® Saeed MOR as? © Pause Tin. spools. Aner 


control. @® Takes 
ls, 4 Tracks, $48; OSC Colls, $1.56. 


A PREAMP FOR MAGNETIC PICK-UP OR TAPE HEADS 


SUITABLE FOR USE WITH THE COLLARO OR B.S.R. TAPE DECKS C nd Seer ae 
Using 3 silicon transistors as featured in October Electronics Australia complete with kit of , eS a 
parts including transistors mono $7.50, stereo $13.00, 240 power supply for above $7.00. ss = a 

e ify if required for pick-up or tape heads. 


=~ NEW 17 & 25 WATT P.A. AMPLIFIERS 


cma | | The 25 Watt Amplifier uses $ valves plus 2 rectifiers including two EF86 low noise valves as 


microphone preamplifier and two EL34 valves Ferguson push-pull output. 


All amplifiers are fitted with Ferguson output transformers with voice coil tappings of 2 to 15 
ohms. 25 watt amplifier can be supplied with line output transformers tapped from 100 
to 600 ohms if required at $2.00 extra. 


bs avr ii fam Inputs provided for microphones. pick-up, and radio with mixing facilties and tone control. 


rr WATT ._.... 1. J. $43.78 The 15 watt is as above but using two 6BQ5 valves in push-pull output. 
Post Extra on 15 Watt. 

wer ae interstate, | 35/, 12in speaker for above (10 watt) .. .. 2. 2. 1. 0. ce ce ee ee ee ee ee) $6.78 
Too. Heavy. for Post.” Crystal Microphones for amplifier . . .. «. $4.75 


NATIONAL RADIO SUPPLIES 


332 PARRAMATTA ROAD, STANMORE, N.S.W. PHONE 56-7398. 
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NEW TRANSISTOR SIX PORTABLE KIT 
AT LESS THAN HALF PRICE 


(DESIGNED TO SELL AT OVER $6.00) 
Excellent fidelity if obtained in this new kit set by 2 use of large speaker and polished 
timber case with attractive gold metal front panel. By using heavy duty batteries it is 
We se economical to operate and is ideal for portable use or that second set. Complete kit of 
$23 75 (£11/17/6 parts is supplied with full instructions. CAN BE SUPPLIED WIRED’AND TESTED AT 
. ) $5.00 EXTRA. Post and packirg N.S.W., $1.25 — Interstate $1.75. 


RESISTORS, CONDENSERS AND POTENTIOMETERS 


We have purchased the resistor i condenser stock of manufacturcrs inclualing S.T.C. and Stromberg-Carison who have ceased the manu- 
facture of television and radio receivers and can offer the same at les than 253 per cent of list price. 
The resistors are mainly I.R.C. and Morganite in values from 200 ohm. to 5 meg. in 42, 1 and 2 watt ratings and include some wire 


wound resistors, 
List price, $9.00 ver 100. Our price, $2.00 per 100. Post and packing 25c cvtra. 

The condensers are in most popular makes and include mike « ceramic, paper, and electrolytic in standard values. 
List price, $11 per 100. Our price, $2.06 per 1060, Post and packing, 35c extra. 
The potentiometers are all current types and include switch pots, dual concentric and T.A.B. pots. 
List price, $12 per dozen. Our price, $2.50 per dozen. Post and packing, 25c¢ extra. 
FREE For a limited period with each lot of resistors, condensers or potentiometers purchased we will supply free: One New Type 

Vaive Type 6U7G, 6XS5GT or IT4. 


SPECIAL — OFFER 
Complete KIT for TRANSISTOR 6 PORTABLE $17.50 


The complete kit of parts for the transistor six includes six transistors, printed 
circuit board, coil kit, 4in speaker, Ferguson driver and output transformers, 
heavy duty battery and all necessary parts to complete the set with full in- ¢ 
structions. Set is housed in attractive plastic case as illustrated. : L 
Dials available for all States. Post and Pack: extra. N.S.W., $1.00, Inter., $1.30. 


NEW ENGLISH MAZDA TRANSISTORS 


TYPE idle Ducon type SFT 123 equiv, OC74 .. .. .. 78e¢ en. 
XA161 R.F. Transistor .. .. 1. .. .. &Se Available in matched pairs at .. .. «+ $1.50 pule 
XA102 Ocae Ose. Transistor .. Se @a. AUDIO OUTPUT | 

XB103 Ocis AUDIO general ” purpose. cs ax “He Post and packing on transistors 15c any quantity. 


A.W.A. 23" E.H.T. transformers and 23°" 110 deg. deflection yokes. New manufacturer's stock E.H.T. units $5.00. Deflection yokes $5.00. Post free 


NEW VALVES AT BARGAIN PRICES 


od MT Tere SE.75 GD ns cccnescraces 18¢ 6H6G oe 6 | a LR CTT Eee [ey ore eres $1.00 
BATGET sisevasens 9Se te AT ET $2.00 GRIG cccsccscess 45e ola re eee se ILSG sites .s. «69 
i! ee Tere Te 30¢ OVE es csccvevis $1.00 MOG csisiieas ss 68S7 equiv. 6SK7 8Sc pu Meee §0e 
FOG E eh caev exis nn, ere Cer $1.00 6Q7G equiv, 6BéG -; re Li oe Coe e fr. Taree rere 80e 
BS caccccesecs + 9 SE ee ) Sereere ce GXSGT on. ween, 1S¢ rt. Sr 80e 
TRIG cs ccvccecases 4%e VROSA equiv. 638G $1.50 66H7 ............ se oy See Se 3$8e en besa ene eeu eH 


NEW 4-SPEED STEREO & MONO PLAYERS 


_AT LESS. LAN HALF PRICE. ’ 
| PHILIPS 4-SPEED  (. & 
6V BATTERY PLAYER \¥% 


NEW 2A40V. ELECTRIC MOTORS 


3300 R.P.M. can be sup- 
plied with or without 
4-speed reduction mech- 


' x anism, Size 3%’ x 2% x 
' MONO $9.75 oe Km including spindle. 
, es nai os $2.75 


Post nnd Packing, Inter., Sor 25 Extra. 


NEW PORTABLE RECORD PLAYER 
CASES TO SUIT THE ABOVE TURNTABLE 


ie Attractive two-tone cabinet with plastic trim. 
i . Supplied with Sin x 7in speaker in feit-lined enclosure 
eS ace for amplifier and batteries or power supply. 


NEW MINIATURE MOTORS 


Ideal for models, toys, etc. 14 to 3 
volts. 6,000 r.p.m. 39c each or $3.50 
per doz. Post 10c. 


Dimensions: 1Sin x 13in x in. 
$ 1 50 Post and Packing: N.S.W., 90c; Interstate, $1.20. 


EXTENSION SPEAKERS T ad K MULTIMETERS NEW MIDGET POWER TRANS. 


$8 50 New 9 x 6 speakers In case. 40mA_ prim., 240v. Sec 225 x 225 with 6.3v. 
Post: Interstate, 5$c; N.S.W. 4c. : Fil. Winding. 
—n————————an—__",e-aas | BefOte buying. see our range of | $3.25 re pF 25e5 
T.M.K. test instruments. As adver- | 39ma 240 P ‘250 & 1400 Bec, with 43 
ats P bath ie Lge aigheldeti i tised in April issue of Electronics Fil. Winding. ‘ * ie ave < we 
. ; f owe on . 
mA prim.: v wit v tapping Sec Australia. $3.25 eee ee € 


285 x 285 with 6.3v filament winding. 


60mA, $3.00. Plus Postage: N.S.W., 35c; - TYGAN AND SARLON | 
ee 385 x 385 at 80mA, fil. | SPEAKER GRILLE FABRIC NEW B.5.R. TAPE DECKS 


6.3 and Sv, $4.50. Post.: N.S.W., 40c; List price $8.00 per yard. These new 3-specd B.S.R, Decks are fitied 
Interstate, 75c. To clear at $5.50 per yard, acid digital counter and will take 7in spools. 
60mA H.T. Chokes, 75c. Post.: 20c. Postage and packing N.S.W., 35c. me Track, $35, 4 Track, $40. 


Inters ‘ate, 48c. 


NATIONAL RADIO SUPPLIES 


332 PARRAMATTA ROAD, STANMORE, N.S.W. PHONE 56-7398. 
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TV 
PICTURE 
TUBES 


Direct from factory 
Same Day Service 
Duds with air taken 


NOW: Both rebuilt and New Tubes available from the same factory 
PRICES TO THE TRADE ONLY 


All sizes except bonded—14 to 24 inch. Prices plus dud and 
freight. 


New one year warranty (Save $5) _....-_------- $12.00 
Rebuilt, 2 year warranty __..-.__--_--------- $11.00 
Seconds (imperfect screens) __________- $6.00 to $8.00 
Bonded, 23 inch one year ___._____..-___-__-- $24.00 
Bonded rebuilt seconds.__...________________ $16.00 
> inch 70° magnetic test tube._.________ penis $ 8.00 


Don’t be misled, we are the only small factory in N.S.W. 
to rescreen or bond Tubes. 


Gre eee ge er eee ee eR oe gE eae 
Scratched duds, $2 extra charge : 
z All duds must be rebuildable 3 
Air in dud $3 extra charge. : 
: (Air in bonded dud $6 extra) 
: DUD DEPOSIT: : 
£ 17 to 21 inch 70° ______ $6.00 : 
E 17 to 21 inch 90° ______ $8.00 : 
B 2) inch WO" sae $8.00 : 
B28: WiC Reco ees $10.00 : 
= 23 inch Bonded____-~_- $ 9.00 
Ui aauata ecient teiseantaduieaaciassuaate caatsiescieciemiemeiees | 


WE PAY CASH FOR DUDS. UP TO $9 FOR 23 INCH 


COUNTRY CUSTOMERS: ‘Send: to Lewisham Station, freight paid. Passenger 
rail. Also available at slightly higher prices at 1120 Oxley Rd., Oxley, Brisbane. 


Sure Brite Picture 
Tubes 


PHONE 56-6363 
22a VICTORIA ST., LEWISHAM, N.S.W. 
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country to medium wave listeners and 
reception should be posstble in New Zea- 
land and Australia. 

AUSTRALIA: A change in frequency has 
been made for the new 4KZ_ Innisfail 
— Tully station. The new frequency is 
530KHz, instead of the previously assign- 
ed frequency of 800KHz. Station 
frequency change was made subsequent 
to conductivity tests. The station will use 
a directional aerial to limit radiation to- 
wards 2KM and 3UL, ako on 530KHz. 


INTERNATIONAL WATERS: Despite legi- 
slation now before the Br.tish Parliament 
making them illegal, off-shore radio sta- 
tions continue to operate off the British 
coast. Radio Caroline Scuth ‘has trans- 
ferred its headquarters from London to 
Amsterdam in the Nederlands. The move 
has taken place in great secrecy as the 
station could have to close its London 
office when the law against off-shore 
radio becomes effective. Tne station plans 
to continue broadcasts to the United 
Kingdom and is expected to begin pro- 


OROUTSOSUERSOSCACSSUGGECHSCDDUCDUDUOGECEORNUGAGEESUUGOREGHEORGUCS CECHERSSESOODEUEOCUUCCCUNECRErCONN 


NOTES from readers should be sent 
to ARTHUR CUSHEN, 212 Earn 
Street, Invercargill, N.Z. All times are 
Greenwich Mean Time, add 8 hours for 
Perth, 10 hours for Sydney and 12 hours 
for Wellington time. All frequencies in 
kilohertz (KHz) previously shown as 
kilocycles (KC). 


SORUEUEAGSSGRUECOGESURCOEGGODUGSESUSQUQCONSOGNDNCUSSOUCORUSUURCOG: TUEDUUEUEUOGEOOECESREDOMUEGOIEECIDEG 


grams in Dutch for the Nederlands. The 
address of Radio Caroline South is 
now Box 1390, Amsterdam., Holland. 


The British Government’s !aw against the 
offshore radio stations, the Marine 
Broadcasting Offences Bill. may take some 
weeks before it has completed its passage 
through Parliament, but the appeal by 
pirate radio stations for their listeners to 
write to the British Prime Minister, 
appealing for private radio stations to 
continue, has resulted in over one million 
letters being received at 10 Downing 
Street, the Prime Minister’s official resi- 
dence. 


ANDORRA: Radio Andorra on 719KHz 
plans to start an English commercial ser- 
vice, very shortly. Prograrns will be 0000- 
0S5S00GMT. Radio Andorra is now using 
a new transmitter and aerial system with 
19 towers. Programs are specially beamed 
for reception in the United Kingdom 
for early morning listening in Britain. 


MALTA: Radio Malta, P.O. Box 384, Gwar- 
damanga, is at present carrying tests on 
1214KHz. Power is IKW and the sta- 
tion is verifying reports. Listeners advise 
that signals are heard in Europe and 
North Africa. The station operates Mon- 
day-Friday 1300-1430, 1900-2200GMT 
and Saturday-Sunday 0990-16300, 1900- 
2200GMT. The station carries mostly pop- 
ular music, and on Saturday and Sunday 
some programs are in bath Maltese and 
English. 

Malta % the site of the BBC Central 
Mediterranean relay base, and the BBC 
relay on 1178KHz has been heard in 
New Zealand at dawn. The station car- 
ries mainly BBC Arabic transmissions 
Oe on the air 0345-1545, 1100-2100 


British Services station called BFBS Malta, 
on 1425KHz operates Monday-Friday, 
0758-1308, 1628-2212GMY and Saturday- 
Sunday 0758-2215GMT. 

HAWAII: Stations in Hawaii are giving 
good signals at the listening post of Mr 
B. CalHaghan, Killara, N.S.W. Reception 
of KGMB, 590KHz, is reported to pro- 
vide good all-year-round reception, 
although mixed with JOAK Tokyo 
at 1S00GMT to after 1630GMT. KUMU 
Honolulu, a station which eoperates on 
a 24-hour-a-day schedule i sheard also, 
at 1600GMT. A newcomer at this loca- 
tion is KUAL on 720KHz, operating 
from Eleele. The signals from this source 
have been heard afte rl6Q0GMT, but the 
frequency is one which suffers consider- 
able interference from many Asian sig- 
nals on the same channel. & 


ANSWERS T0 CORRESPONDENT 


When writing to us:— 


@ Please give your name and full postal address, including 


the State. 


@ Write the above information clearly or, for preference, 
print it in block letters. Your co-operation will facilitate 
delivery of replies by mail, where such are called for. 


LOW FREQUENCY RUMBLE: My 
equipment cabinet carrying turntable and 
amplifier has been mounted on angle-iron 
which comes up clear of the floor from 
the foundations. Despite this, with the 
amplifier set for moderate volume and with 
bass boost, I can induce a form of low 
frequency feedback with the stylus resting 
on the stationary turntable. Would this be 
caused by a low frequency peak in my 
pickup cartridge or amplifier or by a 
resonance in the playing arm? (A. McD., 
Flemington, Vic.). 

This kind of trouble is quite commonplace 
with single-unit cabinets and is one of the 
reasons why it is so difficult to obtain 
successful operation from a system, com- 
bining high power and a bass boost facility, 
in a single piece of furniture. With separate 
loudspeaker cabinets trouble occurs much 
less frequently, being then usually the 
result of a floor left springy by the subsid- 
ence of one or more piers. In your case, 
persistence of the trouble is. most surpris- 
ing. About the only way we could blame 
the room would be for a _ pronounced 
spatial resonance relating in part to the 
placement of the units. We doubt whether 
the pickup cartridge itself would have a 
resonance but it is possible that the 
cartridge/arm system, as a whole, may 
being producing a low-frequency peak. The 
amplifier could also be contributing a low- 
frequency peak, particularly if it is a valve 
type employing feedback around an out- 
put transformer. The loudspeakers should 
not be overlooked either. While we can 
speculate on these possibilities, we do not 
keep data of the performance character- 
istics of commercial equipment; it would 
be too big a task. One other observation we 
would make: given enough gain and 
enough bass boost, almost any audio 
system will approach a condition where low 
frequency regeneration is starting to be 
apparent. Most people are satisfied if the 
effect is not such as to prejudice or unduly 
colour the reproduction under normal 
playing conditions. You should certainly 
expect to have achieved this much by the 
means you have adopted. If you haven't, 
there must be a peak or a collection of 
peaks somewhere in the system. 


SHORT WAVE RECEIVER: You men- 
tioned in a recent issue that you might 
publish a series of short-wave sets. I would 
like to see this done and hope that you 
come up with something a little more 
modern than, and not so complicated as, 
are es Sets requiring special 
coil boxes published a year or two ago. 
(R.M.J., Adelaide.). . 


As you will have seen, we have already 
published the first of the promised designs. 
We hope that this is what you wanted and 
that it is not too complicated for you. 


SW ON CRYSTAL SET. I am a beginner 
in electronics and have built myself a crystal 
set. Recently I heard the Pacific Service 
of Radio Australia on 11.7MHz from 7 
o’clock until 9 o’clock after which time 
performance fell off. Could you please ex- 
Nz this phenomenon? (A.S., Oamaru, 


Normally a_ crystal set will not receive 
short-wave signals, for two reasons. Such 
sets are designed to tune over the broad- 


cast band only, plus the fact that short- 
wave signals are normally too weak to be 
resolved by such a simple set, even if it 
were capable of tuning to the required 
frequency. Occasionally, however, freak con- 
ditions result in a very strong short-wave 
signal appearing in certain areas, and 
these are strong enough to force their 
way through the set, in spite of the favour- 
able tuning. We have heard of odd cases 
like this before, but we still regard them 
as the exception rather than anything else. 
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USE YOUR 
POSTCODE 


iS 
= 
e 
= 
= 
2 
When writing, please make sure your = 
address is complete, including the = 
POSTCODE. Addition of the latter will 
ensure minimum delay in handling your 3 
letter. Also make sure that your = 
address is legibly written or, for prefer- 5 
ence, PRINTED. A significent number = 
of letters are returned to us each = 
month because the original address was = 
incomplete or illegible. E 


SUOLENDUOONSOOERERENGHOORNOUOSARGGEOGOSONDSONNEEUNASOUCEESEGEDONSSOGEOOOEEERDUGSUOSEAEASAUNSUIQUTEL. 


“A YOUNGER READER.” As a former 
schoolteacher I would commend the writer 
of the letter published in “Forum” (Elec- 
tronics Australia, July, 1967) for his com- 
mand of English. 1 also envy him his home 
situation with a father who is prepared to 
give him guidance and understanding; I 
did not have this good fortune in my child- 
hood. Regarding valve type numbers, I 
always paint the type numbers on the chas- 
sis of my own equipment so that valves 
can be identified and replaced any time. I 


enjoy reading your magazine and wish it 
ee success. (M.G., Port Melbourne, 


We agree with both your observations about 
this young correspondent. It’s all too easy, 
in these busy days, for parents to be so 
preoccupied that children are left to their 
own devices. Curiosity about tech- 
aical things may wane and give place to 
less constructive activities. 


PROSPECTIVE READER: Radio Canada 
Shortwave Club recently carried a request 
for books which might interest one of their 
members. Since “Electronics Australia” 
should fill the bill, you may care to get in 
touch with him. (1.R., Heidelberg, Vic.) 
Thank you for thinking of us. We have 
sent him a complimentary copy, as per your 
suggestion. He may oare to take out a 
subscription and, if he has any friends 
who are similarly inclined, that would be 
all to the good! 


AERIAL PERFORMANCE, I constructed 
one of your TV aerials some time ago and 
it performed perfectly on Ohannels 2, 7 
9. I have since had Channel 0 added 
to my set and find now that the perform- 
ance is not so good. I have been told by 
a serviceman that I need a different aerial, 
and apparently others in Melbourne are 
having the same trouble. I live in a good 
viewing area, and the aerial is under a tiled 
roof. (G.S., Preston, Vic.) 
Assuming that it was properly fitted and 
the necessary adjustments made to the tuner, 
the addition of the Channel 0 coils should 
not have affected the performance of the 
set on other channels. However, it is likely 
that results will be poor on Channel 0 
unless an aerial cut for this channel is 
employed. We have no details of a com- 
bined aerial for these channels, but details of 
individual aerials for each of the 13 chan- 
nels are available through the postal query 
service. In fact, commercial aerials are now 
so readily available and so relatively in- 
expensive for the ordinary urban types that 
the ak to build rather than buy is 
small. 


"ELECTRONICS Australia’ Information Service .............. 


As a service to readers “ELECTRONICS Australia” is able to offer: (1) Photographs, dye-line prints 
and other filed material to do with constructional projects and (2) A strictly limited degree of personal- 
ised assistance by mail or by reply through the columns of the magazine. Details are set out below: 
REPRINTS: For a 20c fee, we will supply circuit data, as available from our files. The amount 
of data available varies but in no case does it include material additional to that already published 
in the magazine. For complicated projects involving material extracted from more than one issue, an 
extra fee may be requested. As a rule, requests for circuit data will be answered more speedily if the 
circuits are positively identified and the request is not complicated by questions requiring the atten- 
tion of technical personnel. Where articles are not on file, we can usually provide a photostat copy at 
20c PER PAGE. 

PHOTOGRAPHS, DYE-LINE PRINTS: Original photographs are available for most of our projects, 
from 50c plus 8c postage for a 6in x 8in glossy print. In addition, metalwork dye-line prints are 
available for most projects for 50c each; these show dimensions and the positions of holes and cut-outs 
but give no details of wiring. 

BACK NUMBERS: A fairly good selection is available. On issues up to 6 months old there is a sur- 
charge of Sc. On issues from seven to 12 months old the surcharge is 10c. Over 12 months, it is 
20c. Package and postage is 10c extra in all Cases. 

REPLIES BY POST: This provision is made primarily to assist readers in matters relating directly to 
articles and projects published in “ELECTRONICS Australia” within the last 12 months. Note, 
however, that we cannot provide lengthy answers, undertake special research or modifications to basic 
designs. A 20c query fee must be enclosed with letters to which a postal reply is required; the in- 
clusion of an extra fee does not entitle correspondents to special consideration. 

OTHER QUERIES: Technical queries which fall outside the scope of “Replies by Post” may be sub- 
mitted without fee and may be answered through the columns of the magazine at the discretion of the 
Editor. Technical queries will not be answered by telephone. 

COMMERCIAL EQUIPMENT: “ELECTRONICS Australia” does not maintain a directory of com- 
mercial equipment, or circuit files of commercial or ex-disposals receivers, amplifiers, etc. We are there- 
fore not in a position to comment on proposed adaptation of such equipment, or on its general design. 
“ELECTRONICS Australia” does not deal in electronic components. Prices, specifications or other 
assistance must be sought from the appropriate advertiser or agent. 
REMITTANCES: These must be in a form negotiable in Australia. 
doubt, an open cheque, endorsed with a limitation, is recommended. 
ADDRESS: All requests for data and information, as set out above, should be directed to The Assist- 
ant Editor, “ELECTRONICS Australia,” Box 2728 G.P.O., Sydney, N.S.W., 2001. Other correspon- 
dence should be directed to The Editor. 9/67 


Where the charge may be in 
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S—————-\NEW IMPROVED 
weg 


i2v. All Transistor 
P.A. AMPLIFIER 


No. $98—Complete Kit of part, te 
smallest serew. $37. No. 656 — 
Wired ready te operate, et Freight 
extra. Size: é6in w. x Jin hk. x Blin 
d. d. Weight 6Lib. 


MAGNETIC STEREO PRE-AMP 


0.8. No. 

be 700C, $29. 
Wired ready for 
use, 33*- Post- 
age 30c. 


COILS & IF’s 455 Ke 
Aer, R.F. osc. and IP's. .. $1.70 ea. 
Ferrite Aer . $2. 
No. 265 Universal Tape osc coil, $4. 
Postage l0c. Write for details and price 


MULLARD 12 TRANSISTOR 
5S watt x S watt. 
Distortion 'g of 1%. Frequency re- 
onal Ss 30 cycles to 18Ke. Output 15 
m 


g. in 
Pre-Amptiher 
ar Main Ampliners No. 


i—Sw Power supply No. ‘6aic 
Steel chassis. plated No. 64 
COMPLETE Pout g nuts, screws, 

etc. No. pe 
Wired ae Eten No. “471. extra 
$5.00. Freight extra. Write for biue- 
print list of parte. 


R.C.S. PRINTED CIRCUITS 


Efearly' coded’ "Write letters ‘and’ numbers, ‘easy “assembly, and 
early co e letters and numbers. s 
paesaaed pol shed and resined for easy soldering. With biue- 


n 
an oa Pectats: To your drawing under Gin x 6in, $4. 


New blaied Circuits Recent Designs 


io Part We. 
Jos manney or cores 675 Hi-Fi SW. amp. 
3e9 Pre-amp 67. es i A 684 Pre-amp, 65.7190, 


$2. 
$2. 
767 10W = stereo, 7. %83 68S Pre-amp, 6S-PIZA 


‘ ; 686 Pre-a eg 6S. wien $2. 
708 10W. amp. 67, AS G90 Philips 10W. amp $2. 


-$0 
709 Preamp 67.P% $2.56 69S Electronic Fash, 
Write for full list. immediate despatch. Postage 10c. 


R.C.S. COMPLETE 
DO-IT-YOURSELF KITS 


Peak reception, tow price. No ex- 
pensive test e sipeant, Everything 
fits. 1964 RF Transporta 7, Comorets 
kit—-No. 640 : $43.86 
Portable car radio, identical to 64060 
anew plus extra switch and car sui 


No 4 
a fwrite for booklet on 640 ‘and 642.) 
Postage $i. 


Hi-Fi BROADCAST TUNER UNIT 
4 TRANSISTORS—HI! SENSITIVITY 


R.F., mixer, 1.€., owr, dectr. stages, adjustabie 2erial coupling, 
Complete as illust. wired and tested with eh diai, knobs and 
aes switch pot, No. $31, Complete 
ci kit of parts Me toloes. No. 474C, 
$30, postage 40c. 
WHISTLE FILTE , 
for above, No, 128, $4 Post. 106c. 


{APPROVED BATTERY SAVER KIT 
#/,, 6 or % volts. Replaces trensistor 
battery power input 240 volts A.C. Maxi- 
mum milliemps 100. Hum-free operation. 
Size 3/in §. 2 2Ain w. x Iiin he No. 
457, $6.50 (post 6c). 


Order by Mail Order, Postal Note or Money Order (add post.), direct to— 


)- RADIO PTY. LTD., 651 FOREST ROAD, BEXLEY, N.S.W., 58-3491, 58-5385 


PERSONAL PORTABLES 


Range 30 miles, 200 2 TRANSISTORS 
with short aerial _. 
and earth. Ear- 


piece only, no. 
speaker. Wired © ie © 
ready to use, No. | 
666D, $16. | ” 1 De: 
Postage 20c. A eSHet HENS NTH \@ 
Do-it-yourself kit, aii 
No. 666C, $9. 

1 TRANSISTOR—-} DIODE 


582 Do-it-yourself kit .. $5, post. 10c. 
§93 — ready to operate, $6, post. 
Cs 


DIAL KITS 


Scale gold with white letters. 
Size 6fin. x 2zin. to match. 


@ No.459 300pf gang, $4.00 


@ No.46i 200pf gang, $4.00 
Post 20c. 


NEW AUDIO AMPLIFIER 


4 transistore, 
', or 1 watt. 
Small etze: ae 
Inet 3° x 2° 

1'' plastic. Suit 
able crystal #./ 
up, Intercom., 
microphone rad- 
io, etc. (9 voit) 


Do-it-yourself kit 665, $10 (Post 10c). 
Wired ready for use, 6650; $11.50. 


NEW TRANSISTOR PREAMP KITS: 


SIZE 3x 2x lin 2 req. for Stereo. 
LOW IMP. Input 2 trans. 6720 $6.50 
Wired ready for use, 6720 .. $8 
HIGH IMP. silicon 2 tran. 680C S50 
Wired ready for use. 6800 
HIGH IMP. silicon 3 tran. 6820 . “3 
Wired ready for use. 6620 .. $9.50 
Postage 0c each. Write tor dete. 


25 TO 120 WATTS 
IN ONE HANDLE! 


The famous German LOTRING range of fine tool. Purchase one basic soldering too! and by 
soldering tools now made in Australia. Highly adding extra elements expand the irons capabilities. 


finished handle assembly fits any one of 4 high 
efficiency elements making a lightweight precision 


Write or call for illustrated leaflet. 


LOTRING AGENCIES 


ADELAIDE 
C. J. HUMPHRIES 
248 Gillies Street 


MELBOURNE 


Manufactured under licence by 


BRISBANE 
NEIL ROBINSON AGENCIES 
838 Oxley Road, Corinda 


PERTH 


Available in 32V. 25W. 50W. 80W. and 240V. 25W. 
50 W. 80 W. & 120 W. Choice of bits and attachments. 


- CORNELIUS & BALLANTYNE PTY. LTD. 0. F. GAMBLE PTY. LTD. AUTOMOTIVE INDUSTRIES Pty. Ltd. 
888 Hay Street Beresford Avenue, Greenacre, N.S.W. 


42-44 Little Latrobe Street 
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BAROMETRIC SWITCH: I am _ working 
on a barometric switch to be used to eject 
a parachute from a model rocket. The 
mechanism of the switch is as follows: A 
moveable arm will be connected to a pair 
of bellows, of the type used in barometers. 
As the air pressure decreases with increase 
in altitude the arm will move across a 
number of contacts. As I do not know the 
exact altitude to which the rocket will rise 
the number of contacts over which the arm 
is free to pass will be greater than required. 
My problem is to find some way to prevent 
the parachute from being ejected when the 
arm passes over the contacts for the first 
time, i.e, when the rocket is rising. The 
parachute is to be ejected when the arm 
asses over the contacts for the second time, 
1e., on its way back when the rocket is 
falling. This means that, having attained 
maximum altitude the parachute must be 
ejected when the arm passes over the very 
first contact on the way back. I have 
included a diagram with explanations of 
what is needed. (S. J., Footscray, Vic.) 


This is a classic example of the kind of 
letter which tends to gum up our query 
service. We ask S.J.— and other readers— 
to consider just how long it would take to 
produce a solution to this problem. 
It is in fact, more like a project for publica- 
tion 
weeks rather than hours. Even the time 
taken to read a letter Nike this— it was a 
good deal longer than the above condensa- 
tion might suggest—is time we can_ ill 
afford when there are other letters, with 
more admissible problems, wasting to be 
answered. So please, before you write that 
letter, study the panel on pares to 
make sure your problem comes within the 
scope of the service. 


HIFI ENTHUSIAST: I have been a hifi 
expert ever since plugging an Acos GP-20 
into a 30/ junk radio. Since then I have 
used a variety of magnetic cartridges, but 
am now well satisfied with one which sells 
in Australia for $120 but which I imported 
from the U.S.A., duty and all for $65. It 
has excellent “trackabitity” and has turned 
some of my “distorted” records (e.g. Col. 
SAX02318, Beethoven’s No. 8. by Klem- 
perer) into shining examples of clarity. I 
wonder how many such records have been 
condemned by “experts” like myself who 
only thought they were using the best equip- 
ment! I am also equipped to play _pre- 
recorded tapes but, after two years of living 
with the gear. I find the taves played little 
compared with the discs. They’re awkward 
to handle and the signal/noise ratio isn’t 
so hot either. (J.C., Dilston, Tas.) 

Our general impression is that modern mag- 
netic cartridges are fairly uniform in their 
frequency response but that they vary a 
good deal in their ability to track heavily 
recorded passages. In itself, is not a 
simple function because the trackability of 


cartridges varies with the frequency involved 


and a single test track may happen to 
favour the characteristes of one more than 


another. At the same time. we feel that the 


wise recording engineer will match his am- 
plitudes to what current (and average) good 
quality pickups will track rather than to 
the outstanding best, which may be operated 
by only a very small percentage of cus- 


tomers. Where we sense, in our reviews, 
that amplitudes may embarrass a proportion | 


of pickups, we usually make cautious refer- 
ence to the fact. Your reaction to the signal/ 
noise ratio +s exactly in line with our own 
and is the basic reason why manufacturers 
are doing their level best to overcome the 
problem. (See “Audio Topics,” August, 
1967). At the same time, there are those 
who profess to be less worried by tape hiss 


which must be counted in days and 
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windings are internally connected, indicat- 
ing that this coil cannot be connected into 
the De-Luxe unit as shown. (R. J. Bondi, 
N.S.W.) 


The Rofo TRS100/18 is quite suitable 
for use with this circuit R. J., although 
we admit that the circuit may tend to be 
misleading. It is not necessary for the HT 
secondary to be connected directly to chas- 
sis. Where the coil is internally connected 
as in the Rofo, the secondary chassis con- 
nection is simply ignored, the HT circuit 
being completed through the primary cir- 
cuit. (See diagram.) Incidentally, the Jaguar 
car on which this original circuit was road 
tested, using the Rofo coil, was used for 
everyday driving for over two years, with- 
out failure of any kind. It was then sold, 
and the last we heard of it it had com- 
pleted a round-Australia tour, again with- 
out any problem from the transistor igni- 
tion system. 


“CURRENT” FLOW: I have a problem 
concerning the working of a valve. I under- 
stand that the electrons flow from the 
cathode to the anode, and I also under- 
stand how the grid controls the flow of 
electrons (or current). On page 51, Chapter 
10, of the Bask Radio Course, ft reads, 


“This ever changing current flowing from 
the High Tension or B-battery through the 


phones, in sympathy with the grid signal 
... Now, which way does the current 
flow? Also, i 


in the circuit (submitted) on 


which side (of the resistor) is the voltage 
drop? (L. C., Capalaba, Q.) 


It may be some consolation to realise that 
your problem is quite a common one; 
almost every student who has studied valve 
behaviour in detail has asked the same 
question, The problem is almost entirely 
one of convention and terminology. We 
have dealt with the problem many times 
before in the magazine and we also dealt 
with it in the very first chapter of the 
Basic Radio Course (page 7). We quote: 
“Unfortunately . . . we run up against an 
apparent contradiction. ‘The early pioneers 
knew nothing of electrons, although they 
could observe the effects of electric current 
and potential. So charges were la 
‘positive’ and ‘negative’ for identification, 
after which they reasoned that current must 
flow from positive to negative. Unfortunately 
they were wrong and we can do no better 
than brand their ruling as the ‘conventional’ 
direction of flow. But, for our own clarity 
of thought, let us remember that true electric 
current is a movement of electrons and is 
always from nogative to positive.” Your 
us ion, “. . . on which side is the voltage 

rop?” indicates a lack of appreciation of 
vohage and current behaviour. Voltage drop 
does not ocour on “one side” of a resistor. 
it occurs between the two ends of the 
resistor. Voltage cannot exist at an isolated 
point, but only between two points. 


WANT PARTS: I bdetong to a group in need 
of radio parts. Would there be any - 
ists who no longer require parts, who d 
donate them to us? (S.M., Moorooka, Qid.) 
I am a student and mterested in electronics 
as a hobby. I would be interested in gear 
like that mentioned in “Forum.” (B.P., Wol- 
longong, N.S.W.) 


It is hard to refuse publication of a request 
like yours but, as we have explained on 
previous occasions, it would be quae sm- 
ractical to open our columns for free pub- 
ication of requests for parts, penfriends, 
give-away offers and like. On the 
other hand, for 60c per line you can put in 
a regular classified advertisement to which 
you may get any number of replies. This 
will cover our costs and, from your point 
of view, could be a good investmem. Inci- 
dentally, S.M., we could only guess at your 
initials; your signature S not casy to de- 
cipher. When writing to a magazine, it is a 
good idea to print your name and address 
in block letters under your normal signature. 
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DECIMAL CURRENCY 


ADVERTISEMENTS 


@ Advertisers are advised that 


from the October issue of 


ELECTRONICS Australia all prices 
mentioned must be in decimal 


currency only. Copy supplied in 
£.s.d. will be automatically 


than riage a of records. This is a 
generality which involves the person’s ability 
to hear hiss, or their equinment’s ability 
to reproduce it, as well as the care — or 
lack of it — with which they treat records. 


TRANSISTOR IGNITION: I | have 
assembled the transistor ignition unit for 
negative chassis vehicles as described in 
R, TV and H, June 1964. When I pur- 
chased the Rofo TRS100/18 transformer 
I found that the low and high tension 


corrected to the nearest equivalent 
in decimal currency. 
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S00V "UNIMEG™ 


INSULATION TESTER 


RANGE. .25 to 50 megohms at 500 volts-test potential, with centre 
scale at 3.5 megohms. 

One of the most common faults causing the malfunction or failure of 

electrical equipment is insulation breakdown. 

The gradual deterioration of insulation over a period of time can be 

detected by regular inspection and testing. 

A quick and efficient test of electrical equipment, appliances and elec- 

trical wiring can be made by using University Graham’s “UNIMEG.” 

This ruggedised portable transistorised insulation tester used regularly will 

detect failures in their early stages thus preventing expensive breakdowns 

which could occur at inconvenient times. The unit consists of a stable 

transistorised oscillator the output voltage of which is then stepped up 

by a transformer and in turn converted to 500 volts DC by high voltage 

rectifiers. 

The power is supplied by a 9 volt transistor radio battery and by the 

nature of the unit’s intermittent operation and its reserve voltage, long 

battery life can be expected. 

For more information on “UNIMEG” 

lem consult:— 


or any electrical measuring prob- 


THE “UNIMEG” IS QUICK AND SIMPLE TO USE. 
1. “Short” the test. leads, press the push switch, and adjust the 


UNIVERSITY potentiometer, to indicate full scale on meter. 
Note: (The 500 volt potential is present only when = switch is 
GRAHAM depressed.) 


INSTRUMENTS 3. Read resistance directly off scale. 
PTY LTD. Solid leather carrying case, with combined shoulder and hand strap, 


available as an extra. 


2. Connect test leads to circuit under test, and press push switch. 


REPRESENTATIVES: 

QLD.: Keith Percy & Co. Pty. Ltd., 
Box 1478V, G.P.O., Brisbane, Qid. 

TAS.: W. P. Martin "and Company, 
188 Collins Street Hobart. 
and 134 Cambridge Street, 
Launceston. 


W.A.: Atkins (W.A.) Ltd., 
894 Hay Street, Perth, W.A. 


106 BELMORE ROAD, RIVERWOOD, N.S.W. 5-4: George, Procter, de. S.A. 


° . VIC.: Eastern Instrument Services 
Telephones: 53-0644 (5 lines} oud. | 
Telegraphic Address: "Raquip," Sydney 38 Milton Parade. Malvern, SE4. 


AUSTRALIA'S LEADING MANUFACTURER OF ELECTRICAL INSTRUMENTS (A UNIT OF INSTROL) 


PETER SHALLEY ‘svonev, nsw. COMMUNICATIONS 
ELECTRONICS PTY. LTD. just BEHIND NOCK AND KIRBY AND AUDIO 


Telephone: 29-3767 


95 YORK STREET, 


Contact MK-]1 


14 TRANSISTORS 
LONGER AERIAL 
MICROPHONE 
SOCKET 


MOVING 
SALE 


We're clearing out the lot before 
we go, walkie talkies, amplifiers, 
tuners, tape-recorders, speaker 
enclosures, transistor radios. 


We will shortly be opening our new 


EXT. 12v SOCKET 
GREATER RANGE 
NEW CIRCUITRY 

BATTERY METER 


APPROVED FOR US 
BY BUSHFIRE FIGHT- 
ING AUTHORITIES 


STILL ONLY 
$116 each 
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Tokai TC 11 


11 TRANSISTORS 
ALL METAL 
COW HIDE CASE 
EAR PIECE 

9v EXT. SOCKET 
100 MW 
SQUELCH 
SUPERB CLARITY 


$49.75 each 


Also Tokai TC 9 
and 911 without 
squelch. 


$44.75 each 
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showroom and service centre right 
in the heart of town. Three floors 
of the finest audio and communi- 
cations equipment at the best 
prices. 

You'll see many of the trusted, 
reliable products —- (no unknown 


brands). LIBERAL NO DEPOSIT 
TERMS, huge trade-ins, some be- 
low wholesale. 
WRITE FOR OUR SPECIAL, 
PRICE LIST. 


ANSWERS 10 
CORRESPONDENTS—Cont. 


SUGGESTIONS FOR ARTICLES: Your 
magazine is a first-class production and is 
certainly far ahead of similar imported 
periodicals. I wish you every success in 
keeping it so. I would like to suggest 
articles on “The Diode Marking Muddle” 
and the Philips cassette tape recorder. Also 
why not try to standardise your transistor 
circuits on 12 volts which would make 
them immediately suitable for use in cara- 
vans and with automotive supplies? 
(D.H., Sale, Vic.). 
Thanks for the bouquets. We will have a 
look at your suggestion regardin 
and their markings. While the Philips cas- 
sette unit has earned a lot more attention 
in Australia since the article on cassette 
systems appeared in “Audio Topics,” the 
race for market preeminence has really not 
yet begun. You can rest assured that we 
will have more to say on the subject, per- 
haps with a constructional emphasis, when 
the time seems ripe. All recent battery 
cuareers have had provision for 12-volt 
tems and you need have no worries on 
this score. Whether transistor equipment 
could logically be standardised on a 12-volt 
supply is another matter altogether. A large 
order precedence has been built up for 
9 volts for equipment intended for opera- 
tion from dry batteries. Again, voltages of 
20 or more may well be a technical neces- 
sity for mains operated amplifiers required 
to give higher orders of power output. It 
may impose a quite unreal restriction on 
designs to tie t too tightly to your 
concept of suiting everything, as a matter 
of course, to use in a caravan, 


HERTZ. I do not hike the term Hertz. If 
other countries use the term, it does not 
follow that we have to do the same. EB. 
Murrayville, Vic.). 


It’s not just a question of the term Hertz 
being used in magazines; it is being adopted 
as standard by major utions through- 
out the world. Again, in casual conver- 
sation and casual articles one may choose 
to understand the “per seco part 
of the old term but such practice is hardly 
appropriate in a formal context. Finally, 
with the free exchange of information 
which characterises this modern world, there 
is good reason to conform to common 
hie and this involves both give and 
take. 


STEREO/MONO RECORDS. I must “out 
to being confused by the reasoning 
sented in the June, °67 issue reg ‘a 
compatability of stereo/mono pickups. The 
article states that heavy bass is steered 
toward the centre, the idea being that this 
part of the signal ‘will exhibit mono charac- 
teristics. The implication is that signals 
recorded as mono on a stereo record will 
be traced laterally as in a mono record. 
However, I have understood that, in the 
45/45 method of stereo recording, signals 
nted to the cutting stylus in equal 
intensity and phase will be m t as a 
vertical component, the very thing we are 
trying to avoid. In any case, if a mono 
pickup cannot resolve the vertical com- 
ponent of the stereo information, but 
can fully C 
would not this produce an 
the overall response? (E.C., Rosanna, Vic.). 
A helpful discussion of this whole matter 
appears in “From pie ane To Ear” 
by ¢ G. Slot, one of the ilips bile 
Library series of publications. Slot poin 
out that, very early in the history of 19/45 
onan the industry had to make up 
how to phase the two coils in 
a cutter, since common signals could pro- 
duce either a _ vertical or a horizontal 
resultant. He points out that industry _de- 
liberately chose what they called “‘in- 
hase” operation, designed to produce . 
horizontal resultant from a common mene 
reaching both channels simultaneously. Pur- 
pose of this was to make the resulting stereo 


(Continued on page 174) 


resolve the 


THE CHRISTIAN BROADCASTING ASSOCIATION 


(Continued from page 17) 


talk-back and monitoring speakers are 
all mounted in a common enclosure. 
Studio signal lights ‘(Stand By,” “Com- 
mence,” “On Air’) and door warning 
lights (“Caution” and “On Air’) are also 
controlled automatically from the mixing 
consoles, using relays mounted in the 
booth racks. 

CBA was the first broadcasting 
organisation in Australia to use contin- 


diodes uous tape cassette machines. The organi- 


sation purchased two = prototype 
machines manufactured by the American 
Schafer Company after they were exhi- 
bited by AWA in Sydney. The original 
paint-spot machines have been modified 
to cause the tape to stop on a 13,000Hz 
tone which is filtered from the audio 
signal on the tape. All program credits 
(i.e. announcements at beginnings and 
endings of programs) are pre-recorded on 
these cassettes, then played into the con- 
sole mixer. 

All preamplifiers and program ampli- 
fiers are rack-mounted identical and in- 
terchangeable EMI type 806 amplifiers. 
Used as preamplifiers, they accept the 
low level signals from microphones and 
pickups, and raise the signals to a com- 
mon level of —-15dBm. These signals 
are then presented to the faders on the 
mixing console. During the mixing pro- 
cess the level drops to —-40dBm, after 
which it is presented to the rack-mounted 
program amplifier which raises it 

to —-15dBm and presents it to a splitting 
amplifier whose eight 600-ohm outputs 
are in turn fed to tape recorders, moni- 
tor power amplifiers, and to equipment 
in other parts of the building. 

Limiting amplifiers, electronic echo 
devices and frequency equalising 
networds are switched in, as required, 
between the console faders and the pro- 
gram amplifier, or at any other desired 
point in the console. Comprehensive 
patching facilities enable the operator 
to readily line up any desired combi- 
nation of functions and facilities. 

Daily preventive maintenance is 
carried out by CBA’s team of engineers, 
who use an AWA Beat Frequency Oscil- 
lator, an AWA Noise and Distortion 
meter, and response curves plotted on 
carefully indexed cards, one card for 
each piece of equipment. Maintenance in- 
cludes testing, cleaning and lubricating 
of all machines, faders and switches. All 
equipment conforms to Australian Broad- 
casting Control Board Standards. 

Standard equipment in each con- 
trol booth is an EMI tone generator 
which delivers a signal of 800Hz. This 
tone is fed into the mixing console at the 
touch of a button, and is used to test 
and align audio circuits, including VU 


“meters and tape recording levels. 


CBA tape recording is carried out to 
professional standards, using full-track, 
1Sips or 74ips, and the standard CCIR 
recording . curve. The American 
NAB curve is also available through a 
switch. 

The CBA installation is designed to 
bring all audio signals out to patchboards 
and faders on balanced 600-ohm lines, 
all of which are carefully shielded and 
earthed to avoid cross-talk and to pre- 
vent induction from unwanted sources. 
It is a tribute to the CBA engineers 
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that, although CBA is only a few miles 
from four 2,000 watt commercial trans- 
mitters, no RF signals are picked up in 
the CBA installation. 

The installation is “fail safe” in the 
sense that should any fault develop in 
any piece of equipment, it can almost 
instantly be bypassed or exchanged 
without interrupting production. 


CBA uses a wide variety of micro- 
phones, including the well-known RCA 
44BX ribbons, STC “billiard balls,” STC 
pencils (all moving coil), STC cardiod 
(a combination ribbon and moving coil), 
the 16-pattern AKG condenser, and the 
AKG moving coil. Each microphone 


has its own application in relation to 
people and studios. 


Visitors from all States and from 
overseas are always welcome at CBA, 
and will be shown over by Chief Engi- 
studio supervisor 
Vernon 


Meer Andrew Gates, 
Eric Bird, or director Rev. 
Turner. 


KYORITSU 


K-109 SWR 
METER 
Price $20 


USE THE MODEL K-109 STANDING-WAVE- 
RATIO (SWR) BRIDGE TO MATCH YOUR 
ANTENNA SYSTEM TO YOUR TRANSMIT- 
TER WiTHOUT HEADACHES! 

Simple. and accurate matching of the an- 
tenna can be made rapidly. Continuous 
monitoring of the transmitter output is pos- 
sible by having the instrument in circuit at 
all times. 
Frequency ran 1.5 to 
for 52 or 78° 


60 Mes. Sultable 


Indicates SWR 

:10. Uses the 

of comparing the power 

eunenee to and refiected from the antenna 


WILLIAM ———— WILLIS =" & Co. Pty. Ltd. 


430 ELIZ: ELIZABETH ST, MELBOURNE, 30 3000. 
Phone 34-6539. 


ELILABETHAN 


& MAYFAIR 
TAPE RECORDERS 


-ADVICE-REPAIRS 
"SPARE PARTS 


ERIC ANDERSON'S expert technicians 
specialise in the service of Radios, Tran- 


sistor Radios, and Radiograms ... and also 


have a large range of spare parts in stock. 


ont 96621 


RIC FAINDERSONS 
SPECIALISTS FOR NEARLY HALF A CENTURY 
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Electronics 
Technicians @ 


ENJOY HIGHER PAY AND MORE SECURITY 


WHY NOT YOU? 


Put yourself in this picture! With training through T.T.1., vou could 
qualify for a start in the Electronics Industry as a: 


e Radio-television technician e Telecommunications technician e Instrumenta- 
tion technician * Business machine technician e Automatic control technician 
e Industrial electronic technician—and many other skilled positions. 


WILL YOU FILL THE BILL WHEN THE TIME COMES? 
The “good job’ you hold down today may offer vou less and less 
opportunity for advancement as Electronics increase their impact in all 
branches of industry. 


TECHNICAL TRAINING INTERNATIONAL, a world-wide 
company with over 27 years’ experience in the field of specialised 
technical training, now offers the latest Electronics training programmes 
available in Australia. 


THIS IS A PRACTICAL 
PROGRAMME 


You receive—and keep, the 


practical tools to complete 
your training-——from tool kit 
to oscilloscope. 


a eee eee ee eee ees 


IF YOU ARE BETWEEN 18 To: Technical Training international Pty. Ltd. 
AND 45 YEARS, AND EARN- P.O. Box 83, Double Bay, N.S.W. 


| | 
ING LESS THAN $80 PER | Please tell me more about T.T.I. Electronics | 
WEEK ... IF YOU ARE l Training, without obligation to me. | 


SERIOUSLY INTERESTED IN 


Name..... | 
TRAINING FOR A CAREER | 
IN ELECTRONICS, FILL IN | Address . , 
Ninew Saree wee | Fone Fete | Age... Present occupation . 
THER INFORMATION WITH- | T.T.1.—The Industry-approved Technical Training Organisation | 


OUT OBLIGATION. EA 
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record compatible in the sense that a single, 
central source would produce a_ lateral 
track, which could be traced normally by 
a mono pickup. He goes on to point out, 
however, that true compatibility was limited 
by the amount of compliance which the 
mono pickup displayed in the vertical 
direction. He explains that some companies 
had adopted the idea of centnng heavy 
bass in relation to the microphones so Jas 
to limit travel in the vertical direction 
for components which were not particularly 
directional. Since this book was published 
in 1959 and the latter reference appears 
as nothing new, the basic technique behind 
“modern” compatible stereo/mono discs is 
just about as old as stereo itself. Slot’s 
1959 comment could as easily have been 
written last month: “ of the record 
manufacturers who use this technique state 
that their stereo records may be played 
with monophonic pickups but we like to 
repeat our warning . . . etc.’ As regards 
the possibility of frequency imbalance when 
playing a stereo record with a mono pick- 
up, we agree that this is possible though, 
in practice, switching to momo mode does 
not appear to upset response to any extent. 


REVERBERATION UNIT. Most commer- 
cial amplifiers incorporate tremolo and 
reverberation facilities. You recently pub- 
lished two amplifier circuits incorporating 
only tremolo. Have you any plans for a 
reverberation unit to be used with these 
amplifiers? (B.T., Perth, W.A.) 

We have developed a reverberation system 
for use with our recent guitar amplifiers and 
plan to publish the design. 


ANSWERS TO CORRESPONDENTS. I! 
read this page first because there are 
usually quite a lot of interesting hints in it. 
I agree with A.S. of Wollongong in the 
August issue but, at the same time, I think 
that “Electronics Australia” is a reasonable 
compromise in that you publish a mixture 
of amplet and more advanced articles. Why 
is it that only about 25 p.c. is dedicated 
to short-wave, C.B. and broadcasting, while 
it makes up about 80 p.c. of “Radio-TV 
Experimenter.” (G.K., Pennant Hills, 
N.S.W.) 

First off, we devote little or no space to 
“C.B.” or anything like it in “Electronics 
Australia.” What you take to be C.B. pages 
are actually notes on the activities of 
licensed amateur radio stations. In the US.., 
Citizen Band equipment and activity is of 
an order which currently s rts a number 
of magazines but it also has the Federal 
Communications Commission very worried 
—so much so that they are talking of 
placing very strict restrictions on the use 
of C.B. equipment. The Australian authori- 
ties are apparently determined to do their 
best to see that similar equipment does not 
get out of hand in this country. As far 
as the proportion of space devoted to in- 
dividual subjects in individual magazines, 
it is a matter for editorial policy based on 
what appears to add up to the most saleable 
journal in the particular market. “Electron- 
ics Australia” is selling very well at the 
moment in Australia, indicating that our 
space allocation can’t be too far from the 
mark! | = 
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READER BUILT IT 


(Cont. from page 103) 


tion also makes linearity independent of 
component tolerances but necessitates re- 
calibration and readjustment of the hori- 
zontal circuit. , 

While some form of bootstrapping is 
an accepted way of achieving linearity 
in sawtooth circuits, most of these are 
too complex to be considered as suitable 
for inclusion in the design of a compact 
instrument such as the “1966 CRO.” The 
object of this modification was to find 
a simple solution worthy of this fine 
little instrument and I think I have 
achieved this with the modification I 
nave suggested. (F. Thomas, Newcastle 


CLASSIFIED ADVERTISING 


Advertisements in these columns cost $0.60 per line, Each line contains the equivalent of five words each of nine 
letters, Minimum size of advertisements is two lines. Please note PAYMENT MUST ACCOMPANY ALL ADVER- 
TISEMENTS EXCEPT THOSE PLACED BY ACCREDITED AGENCIES. Your advertisement for the October 
issue must reach our office before September 6th. Address your advertisement to the Advertising Manager, 


ELECTRONICS Australia, Box 2728, G. P.O., Sydney. 


FOR SALE 


TV PICTURE TUBES: 
Two-year warranty $11, 
are Trade Prices: 


plus ald tube. These 


All types except bonded and 27in. All duds 
must be under vacuum and scratch free. When 
orderin by mail, add freight. Also available 
from estern Suburbs Radic, 1120 Oxley Rd, 
Oxley, Brisbane, at slightly higher prices. Sure 
Brite Picture Tubes, 22a Victoria seat Lewis- 
N.S.W, Phone 56-63 


SS STROMES has. .’ in 
stock alt times. 1939-56 coples, 30c¢; 57-63 
40c; 1964 to date, 50c. Post, Incl, T. WEIR, 
56 O'Connor St, Haberfield, Sydney, 71-2569. 


MICROPHONE stands. Grey, baked enamel TR1 
base with chrome tube extending to 6ft. $9.75. 
Trade supplied. Rambler Recording Co., 3 
Swanston, | St, Mentone, Vic. Tel.: 93-4543, A.H., 


NEW, oS 45, 71 for $2 or 60¢ eee 
OC72 70c @a., Oc84, ACi28, 94120, 

ea. ocia1 2N370, 371, AFTIE6N, 

OA31, OA2Z11, 95c¢ ea. Power types aie. #5) 
; 1, $1.20 ea. OC23, 28, 29, 35. $1.50 
ea, OAS, 10, 81, 85, 95, 30c ea. UjT 2N2160 
$1.30 ea. Post and Pack. 15¢. No S.A. Sales. 
Custom Electronics, Box 1452, G.P.O., Adelaide, 


ham, Sydney, 
SELL all back issues 


iba SPECIAL. Miniature 't2aW S p.c. tol, 
Top grade. Will supply three resistor rd gach 
piererced value between 10 ohms an Me 
7 different values, totalling 171 a Full 
price $6.84 (4¢ each). ge. KITSE gathusiasts. 


servicemen, etc. Post free. AUST., 
BOX 176, P.O... DEE WHY, 

7SO0mW TRANSISTOR AMP. 3 SOE Low 
noise, 9V operation, Used with 15 ohm speaker. 
Input sen. 100mV. Small in size. Guaranteed. 
Full price Inc. postage $4.95, Prompt service. 
HALLARD ELECTRONICS, BOX 8, Oo 


CAMPSIE, N.S.W 


— TRANSISTOR” 1.F, COILS, 3 for $2.20. 

chokes, 35¢ each. pceather covered 
Ranker radio cases, Sin hig Sin long and 
ae wide, $1.50. ie Ree Ww, ELECTRONICS: BOX 


P.O.. CAMPSIE, 


; improve sensitivity, selectivity and 
sig./noise ratio. Stops fade. Power gain: 29dB. 
Unit is connected in series with aerlal lead. Price 
$4.95. Wired and tested $5.95. Post free, prompt 
eerie: KITSETS AUST., BOX 176, P.O., DEE 
WHY, N.S.W. 


SIGNAL INJECTOR KIT. 5000C——2MC. Very 
handy Instrument indeed, 2 transistors. Smal! 
size, $2.95. $3.50 wired and tested. Post free. 


Prompt service. KITSETS AUST., BOX 1 
DEE WHY, N.S.W. 


BROADCAST RECEIVER BOOSTER KIT. This 
transistorised RF Amplifier will increase sensiti- 
vity, selectivity and sig./noise ratio. No altera- 
‘tlons to receiver necessary -—— output of unit 
connects to receiver aerial socket. Power gain 
25dB6. Reception of distant stations made c'ear, 
Stops fade. Full price $3.50. Prompt service. 
HALLARD ELECTRONICS, BOX 58, P.O., 
CAMPSIE, N.S.W. 


VORTEXION, CBL. 
new. Guaranteed. $360. Originally 


76, P.O., 


two-track, stereo recorder. As 
§s80. Bar- 


gain. Contact G. E. Dacey, St, arys, TVas- 
mania. 

RECORDING TAPE. New, poxee,, _eburanteed: 3” 
x 225’ 6 5° x 600' $1.2 1200' 


Oc 
$1.50. Empty reels 8’ 30c, 7” "S00. Write to- 
ele for free list. All Electrical goods supplied. 
AIMO, Box 15, Footscray, Vic. 


BENDIX Automatic loop aeria!. type MNS36A. 
Excelient condition, untested, $35. O'Brien, San 
Rema. Vic. Phone 107. 

CONVERTERS, 12/280 voc 250mA o.P. 


smoothed. Circuit supp. $15. Converter trans.. 


torroidal, 12/280V 250mA _ circuit. $4 each. 
2N174 $4 ea. Apply 6/105 Annie St, Tor- 
_wood, Qid. 4066. to . 
ELECTRONIC components cheap, Resistors, semi- 
conductors, transformers, etc. S.A.E. for fist, 
OP aia Box 77 P.O., North Essendon, Vic. 
MODEL Engineers Bench Drill. Blueprint, cast- 

Bolton, 72 King Street, Sydney. Catalogue 


ings, 
80c. 


WE 
SPECIALISE 


TAPE. REOORDERS 


To all ‘aol by German Apchalstant in 
! ‘modern equipped workshop. 


Contact ° 


th a 


PEKLA 


KLAPP ELECTRONICS PTY. LTD., 


224 CHAPEL STREET; PRAHRAN, VICTORIA, | 
TELEPHONE: 51-4653. 


| QUAD MKII 


RECEIVER BOOSTER AMPLIFIER. Covers 550KC 


FOR SALE 


CUSTOM Bulit transformers. Power, audio. 
Single or quantity production. Amplifiers, P.A. 
systems, battery char epers Rectifiers, electric 
motors, transistor ra General engineering, 
Atting and turning, she metal work, etc. Par- 
kinson Transformers, 0. esx $23, 
Brisbane. Phone Beenleigh 3s. Qld. 


CARDIO Mikes. As new. Sennheiser MD 408 


-: Primo (Cardicd) $30; Beyer Ribbon M160, 
0: Re er ibbon M360 $120; Telephone 
Rei. -3499, Vic. 


TRANSCEIVERT 2c Mine, xtal cont, tx-rx, 
1 to 3m. int. spkr., aft phone, and hide case. 

100 pair. 27M z xtals avail., prs. 
2 spacing. 54. y Hs? of or $6 pair. 
1/10 AF 10 5, Apply 6/108 
Fe 4 Qid. 6. 


preamp and matin amoplifier. Excel- 
lent Condition. Monaural, $75. Barden, 153 Pitt. 
Eltham. Vic. 439-8636. 


SPECTACULAR stereo is yours on an acoustic 


research total sound system. Scund that’s fan- 
tastic, amazing, Incredible, $270. Ring Mr 
Sarks, 67-4831 for details. N.S.W. 


WANTED 


WANTED: Disc cutter, good condition. 
Prucha, 21 Paim Ave., Surfers Paradise, 


CRS 
Annie St., 


Write J. 
Qid. 


ceonjcieronpesaniait SetenanncoGieisececenieeecsceiasticacaee stapcarentaatns Tavaton = cece eee nates 
WANTED: Ali tae y's f op and TV parts, vaives. 


etc. CASH. Last. 8 New qgenterbury Rd, Hurl- 
stone Park, N.S.W. 55-71 

SPCKEN word ee 7 good condition. 
Drama. poetry, prose. Details and price. B. G. 
roft, P.O. Box 2087, Konedobu, Port Moresby, 


apua. 

cose issues ELECTRONICS Australia, Jan., 
1987, May 1957, also 3BP1 C.R.C. tube. 
750-0117" a.h., Sydney, 


MOVIE CAMERA 8mm Beaulieyv YCR8, TRS, 
ig Reflex CR or ARCO CRB or 803. Work- 

ing * aie for parts. Must be cheap. Full de- 
tars, te Siem Kershaw, 5 Merlyn St, Footscray, 


"317-931 
WANTED: Circuit a Ecko csr radio, type 


oa Kirkwood, 23 Hursley Rd, Toowoomba. 


WANTED: Book shelf spkr. system. Seli 90 
copies R. TV and H. Best offer. by tetter, R. 
Markham, Gwabegar, NLS.W. 


POSITIONS VACANT 


LIRR IR THE EaS RAD EE ARSE WEE ER AERO SREP OEMS URE BE PEPE EET REE TEE PERE DONS IPT SOLE RY ACD CHA SLR 
TELEVISION TECHNICIANS FOR NEW ZEALAND. 
—TISCO (N.Z.) LTD., New Zealand's largest TV 
Service Company, requires top- grade TV tech- 
niclang, oe many of thelr 36 Branches throughout 
ealand 

Basic wages $AS3.75 per 

benefits. All overtime after 5.30 p.m., 


week plus fringe 
Monday 


to Friday and all day Saturday paid at penalty | f 


rates. Mo Sunday work. 
mil fares for tecnicians and dependants paid 
n fu 

For further details, write in confidence, encios- 
ing copy of references, to: 

The Generai Mana 

TELEVISION INSTALLATION. MAND SERVICE 
eee on ee 


aT New “Ze; 
Auckland, New ZEALAND. 


TV TECHNICIAN REQUIRED, 
modern service department. Excellent working 
conditions and remuneration. Lovely country 
town with 10 electric trains to city daily. Ac- 
commodation to required standard = available. 
SAUNDERS RADIO and TV, 16 Napier Street. 
Warragul, Vic. Phone 21218. 


ee’ 


for new ultra- 


at 


READER SERVICE 


(cena i crate meas WA Re NASCAR RAED NN CE ESI HONE HED MS ORE 
PRE-RECORDED TAPE LIBRARY. Tape recorder 


owners, Join the Australian Tape Recording 
Society and have access to over 1,500 top-quality 
tapes at 60c hire, Bi-monthly magazine, news 
tape, tape and equipment discounts. Send $.A.E. 
to ATRS, Box 9, P.O. Crow's Nest, N.S.W. 


TRANSFORMERS wound output or mains and 
special to order, Paris Radio Electronics, 7a 
Burton St., N.S.W. 31-3273. 


REPAIRS construction, 
testing; V alignments, Xtal conv., specialised 
electronic equin. Eccleston Electronics, 146a 
Cotham Road, Kew, Vic. 80-3777 


TAPE to disc service. Take advantage of W. and 

G. Records professional experience when next 
needin a tape to oe ervice. W. and G. 
Recor Processing Co., Sa Beckett weireet, 
Melbourne, Tel.: 329- +255 


LECTRONIC ORGANS. Do not build yourself 
an organ without first consulting us. Send for 
ae information on Schober 
(U.S.A.) _build-it-yourself kits. No stamps 
required. The Electronic Organ Co., 124 Living- 
stone Avenue, Pymbie, N.S.W. (Mali only). 


MICROGROOVE Discs from your tapes, aiso tape 
copying service. Highest quality discs at al! 
speeds. Prompt service, moderate charges. 
Country and interstate inquiries welcomed. Vita- 
tone Recordin oe Studios, Box 18, Post Office, 
Lane Cove. Phone (Svdney) 42-6154, 
READER SERVICE: rere on T/R and Hi-Fi? In- 
vitation to 6 Audio zoniaty of W.A. meet- 
ings. Ph. 389. Perth 

RADIO, tape, repairs, 
No exams Thurs. 

lington St. Bondi. 


Dartinehurst. 
© receivers, transmitters, 


Friendiv hobby class. 
ublic school, Wel- 
-1694. Sydney. 


eee 


etc, 
p.mM., 
Details 6 


CALLING ALL 
PROSPECTIVE AMATEURS 


The Wireless Institute of Aust- 
ralia was established in 1922 to 
turther the interest of Amateur 
Radio. With over 45 years ex- 
perience, who could be more 
experienced in the teaching of 
this subject? 


We are a non-profit making 
Organisation. Correspondence 
Courses are available at any 
time. Personal Classes commence 
in February of each year. 


For further information write to: 


THE COURSE SUPERVISOR, W.LA., 


14 Atchison Street, 
CROWS NEST, N.S.W. 


EXPL ORA TION UNLIMITED 


AMATEUR 
ASTRONOMERS 
SUPPLY CO. 


Vla Clarke Street, 
Crows Nest, 
Sydney 
43.4360 


FREE catalogue 


®@ Telescopes 
astronomical 
terrestrial 

® Binoculars 

® Microscopes 

@ Optical accessories 

® Build-it-yourself kits 

@ Books, charts, atlases 
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Optical specialists 
Direct 
Manufacturers 


importers 
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“ELECTRONICS Australia” 


SPECIAL ORDER FORM 


Guarantee yourself a complete set of issues tor 
your library with no copies missing. 


SUBSCRIPTION RATES 


PER YEAR 
Commonwealth, Fiji, N. Guinea $4.10 
United Kingdom & N. Zealand $4.60 
British Dominions $4.60 
Elsewhere $5.60 


cody, R. and Co. We Via er a, 
Saclard-Austratia Pty. 8? es Nah Paar asta. 
Nat lonai Radio Supplies s¢ *- oe q 66, 
Photronic * *e ee _* “ff -* se 
Precision Windings - Riieagape me alka! 
Pye Pty. Ltd, de opsiag Sod ON 


Radio asinntete ekewice ye 
Rad C. RER 


m. 
scat Science upplies 


Sun & 


a 
~ 
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4 
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Oe Es a ah 
RCA of Australia Pty itd... 6, 7, 100. 1 
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Sansul Electric Co. Ltd. 
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POST THIS COUPON TO:— 


The Circulation Manager, ELECTRONICS Australia, 
Box 2728, G.P.O., Sydney. Australia. Red Foe Sores Foy EO ag oot 
H. and iad Lahde i, : oy 
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Th Electronics of Aust. Pry. Bd A 
ie Cones oc 
Turnbull, Bit *-* ** --* . **. 


Union Carbide Austratia Ltd. He) cy 
tributors Pty, Ltd, ef ne 
United, Frade Sat 


ee 
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(Please use cheque, money order, etc. Do not enclose cash) 
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Bocca onaneneanee OARS ARO RE 
So 


I'S WHAT YOU DON'T GET THAT MAKES YOU SO HAPPY 
WITH THIS LABCRART SRI-605.L TURNTABLE! 


The only things you don't get in a Labcraft SRT 
Turntable are the things you don't ever want - rumble, wow 
or flutter ! 


These you'll never get in a Labcraft Turntable; not 
ever - even after years of intensely pleasurable playing! 
Why ? Because Labcraft turntables are designed around a 
special flexible rim-belt drive from a truly vibration-free 
patented motor suspension -a unique combination that effect- 
ively isolates all signs of vibration from the baseplate, elim- 
inates permanently any possibility of rumble, wow or flutter. 


Another unique feature of this world-famous Turntable 
is its special asynchronous motor with centrifugal governor 
that provides really accurate adjustment of playing speeds 
(plus or minus 10%) as well as compensating for line 
variations of voltage and frequency. The drive spindle is 
ground to extremely fine tolerances, and fitted with nylon 
and bronze bearings that are self-lubricating and virtually 
service-free. 


Drilled to take either B&O or All-Balance arm 
(illustrated), unmounted, or in a Danish design base of Ash 
Teak or Palisander. 


Outstanding Value at $61.58. Bases from $9.35. 
All Balance Arm $24.27. 


SOLE AUSTRALIAN AGENTS 


C>.FR.ID 


INSTRUMENTS PTY. LTD. 


6 Railway Walk, Camberwell, Victoria 
Telephone: 82 1256 


The popular 643 model, The De Luxe 655 model, 
complete with arm and _ the ultimate in Turntables 
ceramic cartridge $54.95. $69.36. 
From leading retailers throughout Australia including:- 
Ne Wacces United Radio Dist. ,Shop 32,Ash St. ,Sydney. 
A.C.T. .... J.B. Young Ltd., Kingston, Canberra. 
Daily worccen MACK'S ELECTRONICS 

199 Rundle Street, Adelaide. 

Truscott Electronics, 62 Hindmarsh Sq. 
VIC, -...... Danish Hi-Fi Pty.Ltd. 


941 Burke Road, Camberwell.(Tel. 82-4839) 
if) (Distributors) BRISBANE AGENCIES, 
76 Wickham Street, Fortitude Valley. 


a re 


G.R.D. 
6 RAILWAY WALK, 


INSTRUMENTS PTY. 
CAMBERWELL, VIC. 


LTD. 


Please post details of 


i 
5 
4 
Labcraft Turntables to:- | 
a 
4 
4 
a 
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Printed and published by Sungravure Pty. Limited, of Jones Street, Broadway, at Morley Avenue, Rosebery. 


This A.R.¥.C. Success Story Can Be Yours! 


YOU CAN DO THIS 
PRACTICAL WORK ON 
EQUIPMENT AT THE 

COLLEGE, BUT [D RATHER 


WHY NOT TAKE THIS 

| ARTIC. TELIVISION COURSE 
LOOKS LIKE THERED 
BE MORE 
, >‘, FUTURE 


TRAINED By 
ARTC.?P WELL 


| 6 MONTHS LATER: 


CAN GET OUT OF 


¥OU' RE THE MAN 


(SNT IT WONDERFUL 
TO BE ABLE 
TO BUY THIS CAR/ 


YOUR CEAD-END 
JOB, AND EARN 
MORE MONB,Y, IF 
YOU MAKE YOUR 
SPARE TIME PAY 
WITH AN A.ROT.C 
» COURSE. 


GET INTO ONE OF THESE PROFITABLE CAREERS IN RADIO AND TELEVISION 


There is a profitable career for you in the many phases of radio television including manufacturing, radio 
servicing, television servicing, research, sales broadcasting and television executive, armed forces. A.R.T.C. 
can help you gain one of these much sought-after positions. But remember, it is only the trained man who 
succeeds and A.R.T.C. can give you the complete training which is necessary. 


TRAIN AT HOME OR AT 
THE COLLEGE 


-With A.R.T.C. you can obtain the 
eeeing you rieed. At the benches and 

the lecture halls of Australian 
‘Radio and TV: college or in your own 
home by correspondence ... you can 
be: taught every important aspect of 
‘radio, television, details of every appli- 
cation of the fundamental principles. 
The ‘course is intensely practical | ri 
individual. 


MAKE SPARE-TIME 
MONEY | 


If you wish you can make your spare 
time earn money for you. Many 


‘students make extra money at spare 


time work after only the first few 
weeks, Think of all those things extra 
money can bring you, home of your 
own, car, time for relaxation, etc. 
Safegard your future .... mail the 
coupon today. 


MAIL COUPON NOW 


You are invited to mail the coupon 
below which can be your first step to- 
wards securing a job or business of 
your own with good prospects, security 
and big money. A.R.T.C. will mail to you 
by return, at no obligation to you 
the big free booklet: ‘Careers in Radio 
and Television." This booklet will show 
you definite steps you can take for a 
better job, how you can succeed in 
life. Post the coupon, phone or call 


NOW. 


AUSTRALIAN RADIO 
AND TELEVISION 
COLLEGE 


PTY. LTD. 
E.S. & A. BANK BUILDING, 


Cnr. Broadway and City Road, Sydney. 
(Opp. Grace Bros.) Phone 211-4244 (3 lines.) 


| AUSTRALIAN RADIO & TELEVISION 
| COLLEGE PTY. LTD., 


206 Broadway, Sydney, N.S.W. 
| Wear Sir, 


Please send me, without obligation, your free 
booklet “Careers in Radio and Television. 


Printed by Sungravure Pty. Limited, of Jones Street, Broadway, at Morley Avenue, Rosebery « 


